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2'. 



Of the Eclipfes in 1732. 

To the inhabitants of our terraqueous globe there will 
happen ^^t eclipfes : Three times will the moon, in 
her wandering courfe, interpofe and hide the fplendid 
rays of the fun from pur view ; and twice will the earth, In 
its courfe, fo fall in the line between the fun and moon, as to 
hinder her receiviytg the light fhc borrows from the fun, to 
folighteo th^ earth by reflexion. 

I. Mood eclipfed May aS, at % in the afternoon, invifible. 

».. Sun cclipfed June ii, about noon ; but by reafon of the 
moon's fouth latitude and parallax, is invifible here. 

3, Sun eclipfed November the 6th, at 4 in the afternoon ; 
but fo fmall, as not vifible to the naked eye. 

D/aryMaiA. VoLlL B /^. ^o^TV 
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4. Moon eclipfed on Monday the aoth day of November, 
at three quarters after nine at night, total and vifible.* 
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5. Sun eclipfed December the 6th, at 15 .minutes after nine 
in ihemorniog; vifibie, but fo very fmall, that not above 
one three hundred and fixtieth part of his diameter will be 
obfcured, and fo not perceptible to a naked eye. 

Ne*w 



♦ This eclipfc was obfeivcd thus : 
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New ^efiicni. 

uESTioN 163, fy Mr. Sam. Aftiliv. 

In verdant fields one rummer's morning fair. 
In walking forth to tike the pleafjfH air, 
PJeas'd with the harmony o'tV warbhng rates 
Of larks and nightingales' extended ihtoats. 
And plealiog zephyrs, with a gentle breeze. 
Spread o'er the plains, did waft ihe verdant trees; 
And Sol's refulgent rays join to complete 
This lovely fcene: Where I by chance did meet 
A Geodecian, in a park, by th' way. 
Was thither comc,_ the fame for to iurtey : 
Whofe form he a right-angled triangle found. 
In which was made a walk exadlly round, 
Andtouch'd all tides of the faid triangle; 
In which round walk four other walks quadrangle , 
Were made: denoted by j4,B,C,D, 
Meeting in the round walk's periphery 
The area • of the whole trianoie's known, 
And each Cde + of the qoadrflaieral's flio' 
By which the following lie was to produce. 



^ 



Fir ana = iSxSSJquarc cnaini, m 



Meeting in the round walk's periphery. 
The area • of the whole trianoie's knoi . 
And each Cde + of the qoadrflaieral's (liownj 
By which 

Bafe, pert , 

But finds his Ikill will not relblve this doubt, 
So begs you'll lend your aid to help him out 

■ Tir iirtn = iSxSSfquarc chains. 



II. QuESTios 164, iy Mr. John Turner. 



^^■^Two men, ^^and B, buy a piece oFground in an unknown 
northern latitude: but it was obferied that on a certain daa 
in the year, alfo unknown, the fun's altitude upon the fouth 
part of the meridian, at the faid place, was 41° 30' ; and 
upon the north part of the meridian, his altitude above the 
horizon was 4° Jo' : The limits of the ground were to be 
marked out by the fliadow of the vertex of a tree so yards 
high, on that fame day when the altitude of the fun on cicli 
jiart of the meadow was ohfervcd as above-mentioned. It . 
i«i«quired hence 10 find the latitude of ihe^lacc, and tKe 
B 2 Sa^\ 



4 Ladi E s' Di ARiB s. {'Beigkton'] X7J*» 

fun's declination ; and alfo the fhare of the ground belonging 
to each man ; W being to have for his part the greateft tri- 
angle that can be cut out of the faid conic fe^tion dclcfibed 
by the fhadow of the tree's top, and B to have the remainder. 

III. Question 165, by Mr, Tho. Grant. 

Pray, gentlemen gaugers, be pleafcd to lend 
Your afliftancc and aid to a brother and friend ; 
Who ktely has met with a cafic in his round. 
The content of which by him Cannot be found 
From any problem or theorem taught. 
By thofe who have on licreometry wrote. 
A fphcroidical fruftum it feemeth to be, 
Whofe dimenfions are fuch as hereunder * you fee j 
Hence you are defir'd to fhew its content 
By a general rule, and how much of the length 
Is on each <ide the greateft bulge of the ca(k: 
Which done will refolve him in all he does ailc. 

•Cr. bead jx'o. Lef, htad 27-0. Bung j#*o. Ltngth 4^0- 

IV. Question 166, hy Mr. Chr. Mafon. 

A canon give, that >^ill exhibit fair "^ 
All perfedl numbers j^ and alfb declare r 

What thofe from unit to ten millions are? j 

V. Question 167, By J^r. Turner. 

Let there be a triangle whofe 3 fides are given, viz. 415, 
is 3, and 488 : And upon the three" angular points, as centers, 
let there be defcribtd three circles whofe radii are 13c, 8c, 
and 70 1 Let a fourth circle b^ drawn, which fliall touch thefc 
three circles. It is required to find its diameter ? 

I 

VI. Question 168, fy Mr. Chr. Mafon. 

I once fupinely trifling time away, . 

With two old quondams who at dice would play. 
Each ftak'd his guinea, fifteen up the game ; 
And I by chance had juft got ten o'th fame. 
The other two had not fuch luck to thrive; 
* The one being eight, the othejf only five : 

AVnen 



Na fl9* V> w Qjr b i t som f« 

When they proposed no farther to advance. 
Bat part the ftakes, according to each ehanee* 
And 1 well weighing gamefiers fickle cafe, 
With feign'd denial^ did their choice embrace. 

I now deGre fome artiil to unfold, 
. How much each gamefter is to have o'tli' gold* 



7X^ Prize Question, bj Mr. Rob. Fearnfide, • 

A whiraGcal merchant of late did import. 
Than bufinefs more for diverfion and iport^ 
Cylindric and conical poles not a few, 
Whofe dimenfions * m part, you have here in foil view. 

Now it happen d, as with him one ev'ning I fat, 
By degrees did bf gin mathematical ch^at ; 
Till by fome how or other this bargain at laft,. . 
Gave rife to this queftioo, \vt llarted in haft. 

* The greateft of thole fort or pol*;« I wou'd knonTi; 

* That's poilible up tliis fume cliimney to go, 

* Whofe width, I remember, when mpafur'd, to be . 

* Juft forty-eight inches at the mantle tree ; 

* And likewife between the faid tree and the floor, 

* The diftance was found to be twice as much more : 

* The man who the eafieft method can flitw, 

* On demand twelve diaries may claim as his due.' 
IJalf aiFor'd of fucccfe, I refolv'd to be^n. 

His que(hon to iblve, and the diaries to win ; 
But I found after all. to my grief and vexation. 
The X^s quite vanifh'd out of my equation. 
Therefore, ladies, the manner to folve it pray fhew, 
An4 when reading the diaries Til think upon you. 

• The iafes of the cylindric pvles were 1 1 inches, a$d the fides of thf 
ftHi-cotacal cones, 'Wire to tbeir ht^cs as 4 to t. 



^tSiwni 
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1733- 

^ejlions anpwered. 

I, Question 163 anpwered hy Mr, W. Grimmett. 

DRAW the diagonals BD SLndCj^; and from the center 
of the infcribed circle -jy 

draw PM, R M, and NM : --^ 

Let AH be perpendicular 

to BD, as aJfo MO'z 10 j^ y^C: 

PN, PR, and R N. 

Putt s =: BC zn iprir, 
c = y^Z) = 41-56, b=:CD 
= 9f^$> d=:BA = 152-99, 
and a = j5£. Then from 
the iimilarity of triangles ^ 

we have as, ^ : ^ : : 3 : -r == CE t and after the fame 

a 

ca 




.^hca , 



way of rcafoning DE will be had =:^^^f and AE ^^^ 

But ^ + ~ = i5Z>, und ^ + - = AC', and then we 
sd d s ^ 

ihail have — r^ H + — -rj- + j- = c/ + //^; 

d s sdd ssd 

^hich reduced will.be a = \/ ^dss^^ddcs^ bbcs -^-ccJi 
= 167-65 =: BE', and then i?D will be found = 189-81. 

Again, from the circle and its infcribed triangle ^y/D, 
in which the perpendicular ^^^ is let fall, it will be as 
AH :DA:: BA : the diameter of the circle = 191-6831 J 
and confequently MO the radius is 95-84i6. . 

Put b = area of the trian gle PNR ; n=iMO; xzuRN. 

Then PN = — , and \/xx + ^ = PR ; whence »x 



XX 






w^;^. -I. ±^ = a i ; Per redu£\\otv xVxt com^^ 



IqxxJq 



No. 30. 



New Q^ue st ion s< 



hx 



forth XX * 7ZX + a3 = o; which folved, x will be 

found = 485-7084 = NR: Then PN= 387*079, andP/J 
=• 48 r 103 1 chains. ^E.L* 

II. Question 164 anfwered by Mr, Rob. Feamfide. 

'Tis obvious that the declination of the fun is equal to 
half the fum of the meridian altitudes, which confequeQtly 
is 23** 30' ; and the latitude 71®. 

Now the- tree being fuppofed to be placed in ^, 'tis evi- 
dent, as the fun does not fet, 
that its fummit will defcribe 
the ellipfis AGFDBDA% 
therefore, by plain trigono- 
metry, AH will be found = 
21-826, and BH = 254-124; A 
and ^finding the altitude of 
the fun when due eaft ot weft) 
GH:=4$y and confequently 
FC the femi-conjugate dia- 
meter = 79*5. 

Then put AB=i2a, FC == 3, CE = x, and DE ='jr. 
Then, per conic^, a a — xx : yy :: a a : bb; therefore j' = 

'■^^aa — XX, Now « -+-x X - V^^^i — xx, =:areaof tli6 
a a ^ 

triangle DAB, mull be a maximum ; which put into fluxioM 

and ordered, x will be = 4^, and the area of the greateft 

triangle will be = 7i*4*37 = 2a. 3r. $ip. = A's (hare, 

and 27335*88 = 4 o 29 = -5's fhare. 

Mr. Grimmett having difcovered a new property of tilt 
ellipfis, after a folution to this queftion, concluaes with thif 
other following method. 

SuppoGng a circle infcribed in the ellipfis, then it will be 
as the radius of the infcribed circle, is to the perpendicular 
height of the equilateral triangle infcribed therein ; fo is the 
femi-tranfverfe of the ellipfis, to the perpendicular of the 

gceateft 




* !• Qj? E s T I o N 163. 

To infcrihc a quadrilateral, whofc (idc^ axe %Wtiv, m ^ cw^^^ 
may be fccn in V/ £ ta *s O^era Matbematica p. a.*?! > wi^ m^vi^'* ^^**> 
Sf/eff Exerafespt.^S, 
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greateft triangle infcribed in the ellipiis =: 206*965^. The 
«i/wc« will be i4«77*7 = 2^. sr, sap. =:^s\ ^^^^ 

Mr. Charles Forrejl has calculated the folution to this 
queftion trigonomelrically, with the fun's ahitude, azimuth, 
and length of the fhadow at every hour of the day, and from 
thence according to the dodrine of conics has given the true 
iblution aa above.f 






HI. Question 165 anfwered hy Mr. Ri. Lovatt. 



(CF -AS^d, 

^^^^)^^ = i6 = ;f; 
\^EF z=i i3'5Z=/». 

Vvi/ta=:yjHie=2CHySindh M^=- 
tsi^ Then, per comcS, aa ^ 

: Bh:: a a — ee : nn\ hence 

aahh — aann ' _ , 

tr. — ■ — = ti, Sub- 

ko 



BMJ^LP 




^zn ^ 



flitute pp = — Yi — • Then ap "=1 e\ and hence d — ap 



HF. 



bh 



Again, 



* II. QUESTION 164, 

Having found the declination and latittide as in thcfrrft folution 
Hbo^, vi2. by taking half the fum of the greateft and leaft altitudes 
for the declination^ and tlien by taking the complement of the 
difference between this declination and the greateft altitude for the 
latitude of the place, which are general rules ; next compute the 
altitude when due eaft <»r weft, and thtn fay as radius : the height 
of the trre : : the cotangent of each of thcfe three altitudes : each 

of the three lines HA, H5, UG All the reft of the firft folu- 

^oa above is very clear. 

The truth of Mr. Grimmett*s theorem above may appear thus : 
From Mr. Fearnfide's folution we fir.. I that the altitude i>^ the 
greateft triangle is 3-4ths of the trail rvtrft axe; -and by geometry 
we know that the altifr.dc of an equilateral triangle is alio 3-4ths of 
the diam«;ttfr of its circumfcrilx'd circle ; wherefore as "the diameter 
of any clicle is to the altitude of its ipfcri! cd equilateral triangle, 
io is tfie Iranfvcrfc ajte of an clliplc to the altitude of its gvcateft 
^n/crihed triangle. ■ ' We may hence remairk al^b that the equr* 
Juteralis thegrentcfl tr/anglc that can be infcnVj^din ^ oxtW 



_^j , __ _o — dJ •\- idpa —pp.i.f- nm; aad 

Seice aamm = nabh — 4Jbh + zdfbia ~ bbppaa. 
Suifllicute c = bi— mm — ppbh; lad k = tdphb; then 

a ■=. ^ + - — — -i— = 40. Hence uti = 18 jii, 

and HF T^ iS 68. ' - 

To find the conient; put w=;.^fl' = 4o, and n = CHTs. 

iB'511; find iSjiioooooocosooocooo or^iMies, rjghtty ap-' 
plied lietwiKt 6" and W, which will give the cqURl cylinder; 

thus. put d-=i%i\xoot &c. ibeo— ^ — ^ -t — ri. — 

X Ji! := t!ie fqiisre of the equal cylinder; 

and ^" " J ^ — X4i = 3*"Ji988i4 

— Mh — \SK dlimettroF the cylinder =: BNRG ; and by 
the Tame method the cylinder = to A'JOfl is = 3 j'iiiSeo^ 

= PI; heno. 

■iC gilloBS. 

^H The fame anfatrfd ij Mr. J. Turner. 

1 Ltnd ^^, Che part wanting, 
+ x, and 




=4'io inches; the* 
II = (■!'> inches = the part warning DC : fiom whence 
we find fff the <Iift;ince from the greateft bulk oF the 
eaflt to the l-ITer head fo be — i* 6 incliei, and CH to the 
greater head iB'4 inchiLS. And the comeut ij t4j*g ale 
talons. 

yMz/^. Vol. II. C ■Wt,. 



LAu.es- Diaries. [:8»g6m2 i?jv 
t^ir. Grimmeir, after two different foluciocs to this queitiooi^ 
'' s this iheorem: 

'The fquare root of each difference between 
' the fquare of haJf ihe bung diamater and [h« i 
fquare of half the diameter of each head, pot 
rem. ■ into one fum : It will he as [lie fura is to either 
of ihofe roots, fo is ifce length of the caflt lo 
the diflaoce of the tefpedtite head from the 
Lbung.* 

TV. QriSTiOH 166 anfuiered hy Mr. Grimmctt, 

JTf from unity be taken how many mrnbers foever in dou- 
^proponioD continudlY, until the whole addtd toReihet 

■a prime number; and if this whole be multiplied by the 
tterm of the ferics which conftitutes the prime, ibe pro- 
^twillbeaperfefl number. 36 Euclid 9. 
h^rom fuch a feries it may be obfcrveij, that any teno 

" 'e lefs by unity, will be = the fum of all the preceding 

IS. Put therefore a = 1 ; and x =. its variable expOf 

nent (for in the fitfl operation it will reprefent r, in the neM 
9, jnd then 3, &c. till it be raifcd to o»+' and being IcP- 
lened by luiity may be apriiBe-number. Thus 



' m. QuESTicn 165. 



If Ac natnre of the ellipfe, V'^ ^' 
b Ctf ■ HF; and, by eompo&ioa, Sec. ^H 



yH,v» — jri 
1' +, 

s Mr. -foiaunttt'i tbeaw 



Agiin, by ihc namrc of the tUipfe, v'H'^N' ~ CB^ : CS : \ 

'" : HA ihe femi-trBnfvcrfe ; which lieing thus found, tU 
nu of the tw> pun BSRG, NEOR, oi ihr cafl: Wia 
imputed fepiraltly hy the ion>inon rultt, ihcir film wHI he ilu 

while foctent. Oi indeed the-» conltols lie cafily fJHipulo^ 

without the tianfverleaieby r^Jc 1 page >tS of m; Mccfiiiation^ 
Jf. B. The two eipreflions marVid ' in Mr. I.cvitt'i foluiioii 
1^ piinttd ; bill lliey nee here jfiyen k^ lln/y ftand in ittt 
tail, »yiiijiDt <3l}'todiitincuiLr>'A'Ut ITClhcttuciiiuel&Oill 




: AHSWCEXS. 






aboundiDg 



I — abut 

I- -. 



Whence the perfcfl numbers are 6. iS. t»p, 19^, 1016, 8iiS» 
31640, IJ0S16, S'i7y6, 1096118, aadSiidib^i all ihe pcr- 
feit numbers required per qucltioQ. 






^F. C. Mafoa th Jmpofir give 



3 = 6; i + » + 4>t4 = Ji8j i + a + ^ + SxSa 



* IV. Qjj,t.»Tio» 166. 

EeU IX. j«, ;i+» + i» + ii +»<+&e. toi":yii» 
ii».pct6ta number when thefumof theferies is a prime numbeir-. 
hnt the fum-nf ihi geomeluul (eiiet ii »"+' — i, iherefor* 
*'"'"' — > x-i? i> a pciftt% -numbei when »""'"' — i jj a prime 
Eumhet. Taking a ^ o; rhcn »" + ' — i i(:=i a piime, and- 
I H 1° := I X t =; 1 the firll pcrfefl number ; rf n = i ; thea 
I'-t*' — 1^5 3 prime, and 3x1' := * the neit perfefl num- 
ber : If H ^ 1 : then m4- ' — 1 s j » prime, and 7 x 1' ^18 
rhe jd perleftiiumber : If u :r j j then 1" -1- ' — 1 ;= 1 s which 
a nut a primes and tbercfire ij xii ^ no ii not a jierfcA 
numlici 1 la like manner it will 3pii»r that no otlier greater odd- 
number ciia be put for n C) as is make the opreDion »"+ ' — i 
X perfeft oumtier i « biuH therefore be alwaja an cren num- 
or finding the other petfca numbers ; But ii caniiol be anj- 
number, a fome have fnKelj allerted, Dr. Harrit fnys that - 
arecml^ten pecfedt numbers between ' and i,aoo,cos,oao,oai). 
! 01' Kuclid'd only dcmonftriies th^t a niTmber found hf/ 
perfect Diiinbcr ; buc neither it DO! any other that I, 
Ihew thai dicrc may not be other perfcA ouiQliert bcfidel • 




r If from any 

, Nandthatren 

'■iiiplyitbvh 

Cduft will'be 



. Mr. Sam. Afhby anfiuen thui : 

f If from any power of i befubtrafled unity, 
imainder be a prime oumbei, m>u- 
half the faid power, and that pro- 
~ ' perfeA Dumber. 

Mr. Robert FearnCde'j atifuier, 

'Letj'x be the number fonEht; its aJiquot partj will fce 
I + 7 + 7' +y', &c. (ill die exponent becon^ n- and 
*+j'K+j'x4-jF»x, &c. til! thi exponent be tkewife n; 
then, from (he nature of aperfeft nunioer, i-i-y +j* +j* 
■ 'i-.&i;. +x +7* ^j-^x^ jux + Sc. —j'x; and confe- 
quentJy x = ^ ■ ~ -: How, that x may be 



a whole number, 'tis requifue that j' — i 



-kc,.be = 



^wfiieh only happens when y is = i; whence the c 

Suired tecomes i"i' If » =7;"i""T#itl be = i +-i, aha ffte 
rftpcrfefl number=6, Ifn = j.x will be= i +a + «, and 
the feccnd perfeA number will be=: i8. If n = 4, the third 
perfefl number = 496. If « = 6, the fourth perfefl number 
uSiij. If /( = S, the fifth number is 130816. If n = lO, 

'iliefixih number wiJ! be 8196118, which arc all thepcffefl 

: Bumbers from unity to ten miliions. 

r,,.j?re#//iar jnhis£l^wi. Maii. fuj>pofei n to be fuccefflvely 
the numbers 1, »,»,«, j.&c. which will not hold when n is 

•ruppofed=lhec>ifd'ni:iiiber» 3. 5, 7i j, &c, and Mr.Cunit's 

■^tnle for finding a perft.f)' number will not £nd all the above 
amnberj; fee p. la of his Decimals. 

'V. Qdestiok 167 atifweredhj Mr. Turner thipropofer. 

This problem 11 takeo 

iroro lemma 6 book i of Sir 

]&ac Newton^s Prioctpia, 

where the geometrical con- 
■ ftrudioo may be ftcn. 
Having the three fides of 

ibe triangle, the perpendi- 
icular Fit, and fegments Dit 
'«ad En, may be fnund. 
* '- Draw Cs perpendicular it 

to DR, and Cm perpendi- 
eaJaj-.to fj>; and put 
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= Ci 
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rf-', 
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tv- 


70 








/■:t 




f + * 


.Ifo 








Ho 




= 1, 






= 


* — a 


Then 







Co «* +t«(T + ;7if=:rf + iiTif + rf+ 1111 > pcr47Etic.f. 

Subiraii ihe ihitd ftcp from tlic (irft, and tranfpofe the 
terms, and dividing by ih, \vs (hnll have 



-Ybb—JJ=f\ and ar— 1/=;^ ; ihen M=t 



ift ihefccond ftep from the firlt, and 



iif + tee — id 

Put )i/+lf = i 


/a 
— ; a 


■kthe firft ftep 


fiibfti 

- dd 



mfpoFing makes' 



E the value of » u fbundi then 



/rf" 



4^^^ 



or 4Hrr, 

=Sm; 4/d-—$iiJ = — fi; and 4^?=?! then 4 **/■/■ + 
tiira+iitja^sgea — ifga—ff~ M,hbdd-=-wtr — ne 
•ypae ; for e aod f f put ilie values above fooodaiul biina 



;t. of ihc ff itilions, will 

+•""7 i?L'"'; 



: tins quj4ra 



■■■' + toj'oflj* = 5a77S'i4 when divided by ihe 
r (lie Iiitfhelt piwer; and, exirai^t^ng the root, 
ihe radia5 of the circle toucbiriH ihe three 
-1 in poiition and nu^tiitudfi-, cijureqiieiit>7 the. 
-- 3^'o94 ihe jnfwiT. 

: Brvivn, after giving ihctriKnafwer in a very 

:.(y»,(ince it i»oot limited how the ibief circles 

rrii on the anguUr p'>int;. it wiU miam of £» 

KM tbft cjreks aie to be v^rit^ « 

^ 3 



Mr. Rich; LovactV anfnti^r to the fame. 

Pat h =3 ' ■ ■' ; d = -^ ' — : n =3 

4Sax* ' 488 • 

353*— «o— 70I* 80—70 /)/^jff , 

.* • ■ " ; m = : p =- • and a =: 

^;^ 353 '< » ' 353 » ' 

or. Then, per axiom 4, 3 — ad •=. pE \ and /; — ^w = 
j*F; and Cr will be the diameter of a circle, whofe peri- 
phery will pafs through mCF \ and (aoEucl. 3) the angle 
at the center, v, is double to the ang!e, F^ at the periphery ; 
alfo (5 Eucl. x) the angle vpm-=z vmp. Put >^ =z s. Z vmp 

''^Zl^ 34' ; il = s. Z mvp = iia*> 56' ; then h \^-\-\ k", —, 

:=:m^* And by that nobJc theorem which I me ntioned "i n 
the Diary i75X» queft. 143, we hare this analogy : — adyf. 
— b-^ad — ft -ham , ak ^, — b-^ ad-hn—^m 

+ -7 • : X *• PP\ and pp y. b-^ad -a n — am 

i^^^a^^^ff^ ant , ak ^ •^h-^ad-hn-^ant , ak 

In numbers, j6Z%aa -^ g'ojia = 9473*58 + 1023*9, and 
i sr \/63i4o*3 — 27 = 224*273 ; hence 224*773 "— "7o"2^' 
XSA^^JS =: ^'r, which doubled is the diameter 50856 of 
Ibe Qrde re(^uired« 

. VI. Qu£s^ 



4M 



♦ V. QVE STIOM 167, 



Thi^ It one of the probleois ofApoLLONivs on Tangendes^ 
and is conftruAed by hit reflorers Vi &ta and our -countryman the 
Hev. Mr. John LAvsoNt who has lately publiflied an engUih' 
fjeftormtion of this piece of Apollonivs*s w^rlu, where il ap- 
pears tlmt the problem hath ieveral cafes according as the fourth 
circlr is to touch the other three either all internal or all cxtcroally^ 
or elfe'fome Internally and the red externally. 

^ This problem has alfo been attended to by feveral other refpec- 
table perfons, it being con(hu6ted by Sir Issac Kcwtok in 
■ jlgmin 16' Rh. t of the Pr/ifd/f<i, and rn hi» Vniverfal Arith'. prob 47; 
liy tlie Ma 1^1 8 DB l*Hospital in his SeBiouti ComqueWv. to 
tg,4eor. 1; aodij/lir.TaaSiMPsOM attheeiidoflusG«f;ic^r)i. 
•* A . Con- 



t 

* VX. Qu£STioM 168 anfsjiered by Mf', Rob, Fcarnlkie, 

Let /! By (7, reprefent the three players ; A wants 5 of 
being up; B 7, and C 10. Now it is plain the giime will be 
ended in ao throws at moft ; then A-^-B -^ C muft be raifcd 
to the aoth power ; and as the players here are foppbfed 
equal, the coefficients of every term where the 5th power cff^ 
J and upwards including the aoth is found, are to be added 
together, .as alfo the coefficients where the 7th power of jff 
and upwards is found, and the coefficients of the loth power 
of ^ and upwards are to be added alfo together* thefe three 
totals will be in proportion to one another as the refpediyc. 
Ihares they are to have of the guineas. 

He' 
/. 

Conccrxung this problcQi I fhall alfo infert the fol lowing eitra^ 
from the lUfioire des MathtmMtiques par. M. MoyTVCLA Tom.'!. ' 

VI ETA, m a difpute which he had with Adki A if us Romanus,* 
propofed to him this quelhon. The folution which Roman us 
gave to it, though obvious, was ver^ indifferent, viz. by deter*' 
mining the center oF the circle fought in the point of interfe^ioa 
of two hyperbolas ; f<jr as the probTcm is a pUiie one, it may be 
folved by plane geometry ; by this Vi et A folved [*-, and very cle-' 
gantly : his folution is the fame as th.it given i \K£WTOn*s UhU 
vtrfal Arithmetic, Another folution may alfo be fcen in the ift 
book of the Princifia (this queOioa being thcve neceflary for fome . 
determinations in Pbyfical Ajhmomf) wherein Mewton, by a re* 
Siarkabie dexterity, reduces the two folid loci of Ro m A n u s to th^ 
intersection of two right lines. — Moreover, Descartes at- 
tempted to folve this problem by the help of the A'gebraical Ana- 
]y(u, but without fuccefs; for of the two ibltitions which he derived 
from theiice, he himfelf acknowledges (fee Lett.Tom. III. let. 80, 8x) 
that one fiirnillied him with fo complicated an expreflion, thafhe 
would not undertake to confbnidl it ia a month; whilfl the other, 
though fomewhat lefs complicated, was not fo very (imple, as to 
encourage him to fet about a condru^Skioh of it.— — Laflly, the 
Princefs Elizabeth of Babemia, who, it is.weii known, honoured 
Pesc ARTKS with her correfpondence, deigned to communicate a 
fiilution to this Philofopher ; but as it is Reduced ^m the alge- 
braical calculus. It labours uQder the fame iuconvenlencet as that 
of Descaaies.' 

i , . 

* VI. Question 168. 

The method of foWia^ qucfKons of th\%1^nd^ mv5>it ^«tTw ^ 
0g9d4S or jpj^ ofDx AloivxE, 01 ia fome Q\k« \»q^ t;^^ Ch«A(i\. 




Ife vho got lo mod hare a 3 xo -H 
He who got 8 mofl have 0x6 ii+ 
He who got 5 Hiuft have 03 o 4* 

^t. John Ommamnefz numbers are the fame^* 

': Mr. James Htmming'may and Mr. Cbr, HaU alfo aoAweredri 
l|is queftjon. 

Tht Pe 1 z B Qjri S now anfwereik'. 

tct F7 reprefent the floor, and ADEM the chimney^:; 
then put BC^d, ED^b, DI:±ci 
LB = X. Now, per fimiiar triangles. 

Mid '.id: — = J>^; and i : — : : 
X ^ X 

i : — =! y^jE). After the fame man- 

r X 

ngiT of reafpning we fhall £nd y^C 

d ,\j , — /'7_^^ + ^* 

=:-V^<r-hxy; Clzz^..^.^ ^ -o — ^ y 

*' X ' X -^ "^ ♦ 

Which muft be a maximum ; confequently jmt into fluxions/. 
^c. ihe foUo wing equation will come out; Le. 

Brought ipto numbers and reduced, *«= 9*74 inches; and; 
confequently CH=: it$'i inches = 14 feet 7 inches % teothsA- 
tile length of the cylindric pole. 

For the Conical Pole. 

: Let ED^h\ DIssc; and r=:4; CD^x* 
the n I t r t : %y : HC = i r y% GC^=: 
jtyArr'^ I's^ny (putting v'4rr— x 

*#); ts %ry \ ny \\ %y:PII:=:^i 
PO :=:{;. Again, ir ; vTT+Tx : : 

X 



xx\ and (? 
-j^. CoofeqwBtlf ^ ^ ^ 







' r 

lfo.3o* QujBsTioMt Answered. f? 

-^ — ^ = ^^^W^+xx— ijrr. Ergo (patting a rr—X 

s/») jr = 7 — ; j^bb 4- XX. Now it is evident that 

on -p wx 

(7(7 =: -- — A/bh + xx muft be a maximum; which 

^ bn -i-mx 

in fluxions, &;c. the following equation will come out, vit. 

x» + X* H X = b*c^* — : brought into num- 

bers and reduced, gives x=:44*8S inches, and 6^C=: 1 68*48 
inches = 14 feet o inches, 48, the length of the conical pole 
required.* 

The Igt pf xo diaries fell to F. IL S. 

Of 



* Ti^e P R 1 z £ Qj; £ s t i o n. 

It 18 true the procefs above will bring out the longed pole ivhich 
can be put quite into or up the chimney, but fome of the exprei^ 
fionf ufcd in It are very improper : thus the cxprcffion for CH in 
the former caTe, and CG in the. latter, is not a maximum, but a 
minimum; for it has no maximum but infinity ; and the thing to 
be found, though it be the longed pole that can be put quite u|» 
the chimney, is the minimum of CH or CG, that is the ihortcft 
pole which can reft with one end on F/, the other on A /, and its 
fide touch the point E: for it in evident that whether way this line 
be moved from this narrowed or (horted podtion, its (ide will fall 
below the point £, and lb it may be put up the chimney ; but a 
longer cannot be put into the faid diorted^iition, and therefore 
not up the chimney. 

The former part of the procefs, for determining the length of 
the cylinder, may be brought out by a dmple cubic equation thus : 

Put AD = x; alfo DE = *, and D / = c, as above. Then 

c -^ z 
Al z=. t^ 2, and z : h : : c.4- z : X * = ^F; henc« 



f-f-Vi + ^ — X ^ * zz: AF*t which mud be a minimum. 

Tins in fluxions, &c. we get z* ,+ C2 J — b* cz — 3*c» zz o ; 

3 
the root of which is evidently z =: \/b^c th AD^ from which the 

pofition is determined, and the length of the cylindtt can be eafUy 
expreded in terms of hy c, and d its diameter; thus the length CH 

3 

** = - X J— ^f, putting J =3 V r* 



Ladies* Diaries. ZB^^thn^ X7i3« 

.0/ the Eclipfes in 1733* 

To the inhabitants of our terraqueous globe^ there will 
happen four eclipfes : Twice will the moon in her wan- 
dering courfe tnterpdfe and hide the iplendid rays of the 
fun from our riew ; and twice will the earth in its courfe 
fo fall in the line between the fun and moon, as to hinder 
her receiring the light (he borrows from the fun, to enlighten 
•the earth by refledlion. 

i« Sun eclipfed on wednefday the %i of May, at 6 in the 

^Arening, which will be a great and vifible eclipie;^and three- 
fourths of the fun's diameter will be darkened.* 

Mid. I 



Computed by 



Allronom. Carolina, Corentry 
.Mr. Chattock, London 
Mr. Leadbetter, London 

Mr.Tho.Sparrow.jS;rn 
Mr.Chrift.Hale. jj^^;5y„ 

,Mr, Samuel Travis, Utoxeter 

Bridgenor. 
.Gloucefte; 

Mr. Will. Brown, -^ Rome 

Edinburgh 
Pciris 

Mr. Will. Lovatt, Mansfield 

Mr. John Browne; {London 
Mr. Tho. Wright, Sffnderlano 

Mr.JohnBulman, [cadilfe 

Mr. Nicholas Oats, Talmouth 
Mr. John Turner, Hull 
MnTbo.Williams, Middletoi 
Mr. Rich, Lovatt, Derby 



Begin, 
h. m* 
V 41 

5 44 
5 Ai 
5 4C 
•5 4? 
5 
5 
5 
S 
S 



38 



4i 6 38 



39 
37 
38 
6 53 



5 
6 

5 
5 
5 
J 
5 
5 
S 
5 
5 
J 



30 

4 

40 

43 
48 

ap 
36 

24 

3 
18 

41 

38 



h. m 

vii 3r 

6 3^ 

6 36 

6 37 

6 4S 

6 35 



6 34 

6 31 

^ 33 

7 39 
6 24 



551 

35 



6 
6 
6 38 

6 A? 
6 25 



*End 
h. m. 

?ii 26 



7 

7 
7 
7 
7 
7 
7 
7 
7 



a9 

«7 

31 
40 

^3 

27 

28 
22 

^3 



6 
6 
6 
6 
6 
6 



41 
3C 
56 

13 
36 

35 



8 24 
7 17 
7 43 

29 



7 
7 
7 



29 
34 



.7 17 

7 2C 

7 ic 
6 52 



7 
7 
7 



6 

27 

23 



Pur. 
h. m. 

i 45 
I 46 

I 45 
X 5^ 
I 5C 
t 44 
X 43 
I 49 
I 45 
t 45 
I 21 

I 47 
r 39 
X 49 
I 4^ 
f 46 
X 47 
I 44 
I 46 
I 49 
I 4? 
I 45 
I 44 



Digits 
d. m 
ix 45 

9.6 
9 ao 

9.49 
9 5> 
9 35 

9 XV 
9 ao 

9 46 

9 39 

8 za 

CO 31 

9 XI 

9 X5 

9 53 
10 8 

9 47 

9 43 
10 I 

8 4 
to 12 

9 SS 
9 35 J 



2. Moon 



* TUis cclipfc xras obfcrvcd thiM : 

At Gottenburg in S-weden by D. Bhgerus VoJ[imui. 

h* m* ^* 

tf xtf 40 Before this was the beginning. 

7 14 4^ Xptal immcrfion. 

7 16 '54 Emerfioa. 

S s SO £08. , . s *• At 



Jfc. ]& N B w Qj; E S T t H I. I> 

1. Moon ecfipfcd on ihuTfd^y the 1 7th of Hay> at < in the 

Conipated by 



ARnaora. Careli Ds.CotcDtry 
Hr. Sparrow. Notdngham 
Mr. lUle, Derby 
Mr. Browne, .Bnd^nonh 
'Hr.Buluaii, Lewillum 



5 Ji 

J 47 
J »6 
J 47 
J J7 


Mid. Ind IDur. 

h. m. h. Jh.!.. 
T 11 8 joji 58 
7 17 8 46,1 59 

6 57 1 18 3 » 

7 16 8 46| 

7 »6 8 j6> 59 


ft 

8 91 
8 17 
1 J 

!" 

8« 



*. At Jfitttmltrg i^ Smuj bj 70^ TViJ. WaiUr, 



« ]« J Scginniiig. 
f If as Eleven digili. 
V 4S s SuD let eclipfcd. 



{. I.oiidon 

>. Norton Court 

neir FcverlLain 

in Kent 

S. Utterden Platf 
IT Lcabani ii 

Kent 

. Kcovil jn 5» 
mcriitlhlfe 



G. GriluiD 
Sle. day 



* 45 IS ] T } 
49 Ii IS 



40, 



Ladies* DiA&iEt. J^Betghton'} inz4 



Neiv ^ejlions. 



I, Question 169, by Mr. Will. Giymmett. 

' In a certain di^ionary, undfcr the word Conoid, it is faid, 
ific folidity of an hyperbolic conoid is to its drcumfcribing 
cyKnderas 3 to itc; and. in an jppendix of fluxions the fame 
is alfo afl'erted; which is certainly falfe. Be pleafed there- 
fore to. inveftigate the expreffion that does expound their 
ratio ; and when you are in this way of thinking, fappofe 
the generating hyperbola to become the plain of a weft- 
declining dial, in the latitude of 50® noith, and the focus «o 
be the center of the fame, in which, if you ere^ a wire per-r 
pendicular to the plain, the fun on its firft fhining on the 
plain, the 12th of May, will caft the fhadow of the wire, fo- 
erftftcd, exactly on the hour liae of 8. Quere the declina- 
tion of the plain. 



II. Question 170, hy Mr. Sam. Afhby. 



You chat would learn the art and myftery 
Of raathematics, learn geometry. 
The firft fix books of Euclid are the bed; 
Which being known,. you'll eaiily leara the. reft. 
And then, to put in pradticewhat you know« ' 
Obferve a propoiition here below ; 
On which, if you'll be pleas'd fome time to fpend^ 
You'll much oblige your mathematic friend. 

If upon each leg AB and 
BC, including the right an- 
gle* be .drawn ^a fquare J9Z) y^ 
hnd BE\ and the lines DC *< 
knd Ej^i which cut the faid ; 
legs at F and G. I fay, BF \ 
and BG ^re equal, and are 1 
€ach a mean proportional ' 
between the fegments j^F 
and CG\ that is, as JF : FB 
demondratioo geometrically.' 




FBiGC,8cc. Qaereihc 



ni.QuES' 



i. 



KEW Qj(E 3T tons. 



III. QiTisTion 171, hj ytfr. Geo. Brown. 



i 



_ morning fair bright Phoebus did difplay 
HIS glorious vaya over the nortiiern fca. 

There from a pon ia • fifiy-otie degrees. 
Three (hips fei fill, their f courle as here voq kt t 
Then each (hip chang'd her courfe, and did anoihe 
And when an equal diflance run, they all did inee(. 

Now each (lilp's fecond courfe and distance tun, 
Likewife the fame from whence ibey firft did comCi ' 
"nto ihis place where now liiey lie, 

-' ■■■ latitude, is what you're lodefcry? 



1^ lal'Uude. f £.£.3j-8. S.S.E.A9- S. S. W. as ItagiitS. 



IV. QtJESTios 171, by Mr. Chr. Hale. 

Suppofe theprodufl of two lines Inches, 

Be as the margjn here defines; 1331800 

The third line then t fain would know. 
That will ihe greateft area (hew ; 
For ihar exa^flTy will defer y 
The height of All Saints at Derby. 



V. Question 173, hy Mr. John Turner. 

Two ihips fail from a certain port to fea. 
Unto (WO Lwrts whofelaiixudes a^ree. 

The firlt flie fails between the fiiutli »nd eaft, r 

The other makes her way *t\vlxi fouili and weft. 
If both their courfea you together joio, 
'Twill make degrees 1 ti, and minotei iwcniy-nine ; ; 
The (hip's departure which to the eaftward went. 
Is miles two hundred twenty-nine, und feven-teoth; : 
Their diibinces inuft this " proportion bear , ^ 

Unto each othnr. Whence 1 pray declare 
Each lhip"s true courfe, departure, diitance ruo, 
Andlatitudeofthepurt where they bijgiin?. , _,. _-, 

'. ' htwg iht ircif, 
Uu^csf a" 3-t' nan 

DiaoMati.Vol.a. 



F 
i 



Lapies' Siaki 



,■^-1^ QofiSTiOv 174, ij Mr. Ri. Lovatt. 

When mighiy Newton the foundation ]aid 
Of his myfterious an; none eoa'd invade 
Nor lake from him the honour which was dne ; 
Great Britain's ions will long his works piirfue. 

Bv curious theorems he the moon cou'd trace, 
And her true motion give in every place; 
The greatcA areas he wiih eafe cou'd (hew, 
It is from him alone the An we know ; 
And to confirm the fame. Jet us iunpofe 
The greatell area that we can inclofe 
In four right lines, fuch as ihe margtn fh( 
, Me that a. theorem gives, (hall have his t 
Recorded in the hdjcs' book of fame. 

Quere a, and ihe gre.tieit area. 



1? 



Tif Prize Question, &^ Mr. Feamfide. 



A ytmng lady for fome time a meadow has own'd. 
In farro of a Vighi'ingled triangle found, 
Whofc bafe I could mcafure. and found it to he 
■Chains niBety snd five, links twenty and ihree: 
Tut tlie other two fides were with water o'erflown, 
lo their lengths, tho' attempted, then could net be ItaoWD. 
_[ow & ditch iffuiogout from the * angle at th' bafe, 
Made with ihehypothenufcjuft fifteen degrees; 
\nd tn the catlieiiis a trte I efpy'd, 
iVhich in two equal parts did esaftly divide 
,^hai part of the laid perpendicular, or fpace 
Pticludad 'twixt where the di ich crofs'd it, and bnfe ; 
And if to the oppofite corner you draw, 
\}r fuppofe a line drawn, from the tree, you muit know, 
ft equally cuts the whole angle in two. 
> Now by will it was order'd, that who of this meadow 
"Htliifind the content, might marry the lady. 

' 'rer I've been, and there's nothing remains 

_ to cfrmpenfate my care and ray pains. 

frhereibrc if by thefe hints y-ou aught can advance, 
it (he wedding, fair ladies, I invite you to dance. 
* i. e. of the triangulu meadow. 



^t. ' Q^E STJOHS Ahbwsked. 



»i734- 
^eftiont anpwered. 

LET the abfctlTa of the hyperbola be = x, ilie ordJnatft 
=y, tiiepararatierr: A, and ihe iranfveife =<»; theff 

tbe nature of the ciure will be cxprelTed by ;>jr = 

then by the doflrice of fluxioM £_^ j 

prefs ilie folidiiy of a conoid who'e altitude is = x, and the 
[adius ut its baie =y : And the foliiiiiy of its circumfBcibiag 

: Confeqiieatlf 

their ratio will be exprefled by t « + * to j * + 3 <■ which 
is agreeable to tbjt deduced from the nieihod of indivilibles. 

If we confider fuch a one whofe altitude is equal to ilie 
tfinfverfe aitis of the generating hyperbola; the rati» will 
be expounded by that of j to la. r 

When the fun ij in the plane of any dial, the Ihadawof tht 
ftyle, and that of a wire erefted perpendicular to the plane 
in the center of that <lial, will be coincidcst. 

Demonjiration. 

Let ABCO reprefetit the plane of a dial eoincident with 
the plane of the piiper; then the 
point E will be the perpendi- 
cular wire, EF the hour hne 
of la, EH the «yle, EG ihc 
fubft-vle; SS a parallel the fun / 
defcribes, which will here be- 1 
come an ellipsis. Now the fun 
in fome point of the orbit wii^be 
in the plane of thi; dial, fuppofe 
" '\&; then its plane by the 



cytindet will be exptefled by - 




Laoisi' DiABtBB. IBeighton} tfid 

ihe fhadow of the ftyle on (he plane, as SP at SP-. for 

edrawD from the fim through any other point tilths 

' more temoie from the plane wiJI not fall on the plane. 

;ain the fhudow of 2 wireerefted perpendicular od a plane, 

n (be fun is in that plane will be coincident with a line 

i-n from the fun throogh the interfcftion of the wire with 

plane (which is here fj.id to be the center of (bat dial) 

gonfequeDily when the fun is in the plane, (hefhadowofa 

jever iu'elioed) and the ihadow of the wire erefted 

jlar in the center vill be coincident. ^ £. D. 

^Therefore from the latitude of 50 N- the declination ob. 

e nth of May and hour &f 8, the azimuth vill be Ibund' 

I* 4S' from the oorih, 'wfaicJi is the declination of the plan^ 

■71 the point. 

it. Fenrnjie/e has pven ihefnme anfwer. Mr. Turner, 

Cf Smedhy, Mr. Oniniaiinej, Mr. Dunlhcrnr, Mr. ^altf 

, r. Coibourn, and fome others, make ihc declination ^^ 9', 

|r$^ 14*, and the uzimuth Sc° 4^'. > 



II. QosiTlOH Ijo artf-wercd hy Mr. Rob. Feamfide. 



Seeihtfr 

la Ibe j«^ 



% 



Ti» plain, by fmilar trianeles, thatCS+^5 
'" : : BC : FB. Again CB + JB : BC : 
'.GH. Permuiando CB ■¥ AB : ^B : 
; GB. Ergo FB = GB. 
*ot the other pan of the demonftration ; by fimilar tri* 
.les jiB (= JD) : AF :: BC : BF; and JB : BC :! 
_• t= C£) : CG. Therefore, « fj«D AF : BG -.t 
■t{:GC. ^E.D. 

A Cruhean Lady's ari/kuer to the famt, 

,:. To oblige yoo, tnaihemaiic fiiend, Sam. Aihby, 

I'll prove ymr wond'rr.us prop, but not too ralhly. , 
Firft, to your rdicmc Id's add the J^and P, 
" Not out of abfolute neceflitv ; 

But 10 make clear the proof, as nefe on face, 
f Or plain as pike ftaff; that h all the cafe. 
, Then, geomEtrlc friend, without tnore fnfs, 
I pray you, take the demonftration, thus. 
, tTbe triangles APE and ABG, being nmJIar, ii is .^Pi 
\fB:'.AB: Br: ; (by Euclid 4-6) that i« AB + BC : BG 




^Q•9%^ -QfS^TIO#^A|l«WSJLJ(D. ^ 

i| is SC iCB :: DJ§^ FB% Le. AB^BCrRGtM 

AjB : F3. Therefore FlS hzz BG. Again, ^he trranjgfet 
DAF and FBC, and the triangles j^BG sukdECG tT« foi^t 
larj therefore {DA or) j4B :BC :: j^F :FB; and AH : 
BC {zzCE) :: BG : GC. Whence AF : FB 2: JJ£? 
(or BF) : 6^C (by EucL n. 5). ^B.D. 

m. Question 171 anfnoerei hy Mr. J. Turner. ^ 

This is altogether folved by trigjonometry. For, firft, in 
the triangles BASy C 4S, there is given two fides and a 
contained angle, to find BS^ and the Z. BSAy and CS and 
the Z. CSA\ add thefe two angles j 

together, and then you have in the 
A B SC two fides and a contained y 

angle, to find BC: Now in the A BftC^ J 
the angle at « is double the /. BSC^ T 
and being ifofceles, it is eafy to find / 
Bn =iCn:=^Sn -- 19*44 leagues, each g /^ _ 
fhip's ad diftance ran, from ^,5, (7, r^ 
to meet at /r. Again, in the A ABC^ y { 
find the Zs ABC and .^(d7^, to which \ ; 
add the AsCBn^B Cn, we find that N 
the %\ courfe of the firfl (hip fleered 

S. S. W. from ^ to /f is £. by N. 5* *6' eafterly, v 
afhipS.E. ff to»is W.S.W. I 37 wefterly, 

J (hip S. S. E. 5 to « is N. W. ■ $ 1% nertherly. 

iJifUy, in the A BAn^ there is given BA, Bn^ and the 
an^ contained; to fiid An = 31*4 leagues, the diftancc 
from the port A to where they all meet : And by the ' 
Z. BAtt found, the courfe from A ion \% ^. by E. 34* fou* 
therly. The difference of latitude of the fhips when at //, 
2= 30*7 leagues. 

The famd is anfwercd in this manner by Mr, Feetrnfide^ 
Mr. Skews, Mr. P. Sharp, Mr. ^ant\ Mr. IVooler, Mr. 
Colbourrtj Mr. HemTningwayy and Mr. Oats; which agree fo 
near to the propofer's anfwer and one another, that 1 pro- 
fume I need not to exhibit any of them at large. 

IV. Qu £STiON 172 anfwered, . 

I have received a great many anfwers to this cjueftion, bdt 
they generally agree that it is unlimited, or elfe they do ndt 
fightly under&and the propofer's raeanin^g; but if tnat prtS 
du£l be broke into two equal lines, making the leos of 'a 
righi-iingled triangle, the liypothenufe ^will be 180 net. [1 
ihall heic ipve you the propoier's own folution. 

D 3 ^^^ 



jiK* Ladibs* D'tAfti'l^. [TSefghtoff^ rfi^ 

« AD -- />C: And J = AD. ^ j 

^ddaa — aaaa « #. 

— -^ =greateftarealquared. 

In fluxions, Zddaa^ — 4^5^'= o: 
Reduced gives a =: a 160 inches. The 
cxad height of Ali-faints t&wer 60 yards.* 

:. V. Quest 10 M 173 anfmered by Mr. Fearnfide. 

Put h T=CD, d=:'r* fine of the fum of the courfes 
1 1 a** Z9' =r, cofine=^, x=z^E. 

Then ^: x :: i : y/7) =: * , and 




»jE = s,'«^-i;, c^_ 



■A 



~ — bb. Then BD* =xx -^""'^^ \r—^ 

^^%axx , aaxx . rrxx l 

+ ' + 1- — — = • 

a aa aa • \ «s 

(puttinlg ^^=rx4.~-f.£f:4. — ) ppxxy therefore px 

a aa aa 

ss BDy and px — h •=• BC\ Per firailar triangles, px : 

' • a X a X *' 

y + — : : — : px — b i hence x will be found = 
^ a a ■ 

■ ■ • T T'j = 134' »8 miles. Confcquently B J ^=i 

fpaa — ad — dd ^ ^ 

^42*6 miles, AD z= 351*15 miles, BC ^ 799*79 miles, 
j£. A B C =: i^'> 12,' I4^ BACz=:qi'>n\ CA D z= Ao"" 5^' * 
and latitude 31^ 45'. 



* IV. Question 172. 

Since the produ<ft of any two (ides of 2. frian^Te drawn into the 

.-fine of vbetr included angle pi odoces double the area; therefore 

when the producl of the fides is given, the area will be as the fine 

fif the an^le; but tht right angle has the grcatcfl fine, therefore the 

ttian|[le is right-angled when a maximum. And then into what- 

■ ever two pans the f^ivtn produ^ is broken, the area will be ftill 

the fame ; bnt then tb« hypotlenufe will vary, and is fhortefl when 

Afc^ tn»ng]e is j/ofceTes, in which cafe it is =: \/»H 233x800 z5 

« »^« Jacket zz 60 yards. 



ne/ami ahfvhrtd bj Mr. Turner, t^ propofer. 

Though this queftioiT may be folved by a Hmple qcmdritic 
equation, yet I always prafer concifenefs in mathematics,' 
and fead you the geometric conflnidlioD, and tngonometrio 
calculation, which are vafUy eafier than the algebnuc ope < 
ration. 

Conftrufiion* 

Aflume any?! Hnes as >//, At^ in the ratio of i a to 5, and 
j[^t them contain, the civen angle / .//, produce the li»cs 
indefinitely, and let fall /^v pernendicular to //, and at the 
the diftance of 230 draw a piirallel to y/v, as VP^ and from 
where it cuts At produced' as At Z), draw DC parallel t<$ 
//, anid where it (beets, v^/ produced will form tnc triangle 
required. 

Solution. ' ' 

Asy Atj being affumed = any numbers in the ratio of i» 
to 5, and the ancle contained given: Find //, and thence 
vt and V A. And then it will be as vt : vA : : CD : C /fy 
fiforo whence all the reft are eafily known. MiJej^ 

The courfe of one (hip is S. 7 1 * 38' wefterly, dift. run 843*7 

the other S/40 51 eafterlyi ~ 35r5 
L,atitade of the port failed from 4o« north. Difierence of 
latitude 266 miles. 

VI. Question 174 aytftvered ij the propoferV *" 

Given A D := 3000 = m, DB =r 20 00 = 3, BC zi 1500 
=ra^. Put AD-^DBXAD-'DB 2> 

=: dy and AB ziz x. Then per 4 and ^x:::^^ 

47Ettcl.I, v '^^ ■ *! ■■ i ■ 

4 

= the area ABD ; and /)x = area 
ABC^yihich is right-angled when the C 
trapezium becomes a maximum. The^ . 

Subftitate « ^ ««* — if| then x* — a;/x* +,4^*x* ;= 
■ i6/n*p* ^Zdp* *- •— ^ »*. This adfeftcd c<\jiiu<3ca 




^1^. 



9fk L4l>4%&'^p^AK^A«* Ifefghton} x^^ 

will be reduced to a quadratic x* — 1187^000 = 52x7800 ;r 
= 41^3^*34 y thfcn JC = 4J9^'x ; and the grea^tell area 
59ax9»5'»57y. 

^ C^, when die area of the trapezium becomes a^maxlxnufi), 
it, will be iaciofed in a femicircle, and the variable line AC 
viil be the diameter. Therefore making a =: AC^ we have 



The Prize Qjt e s t t o n anfwered. 

Given BC — 65'«j chains = ^, fine Z. ABD'Sl jc^ss/^ 
AABE^EBC, ttA DE^JC. Put 

X = s. ^E BC; then -v/i — xx : ^ : : x 
^jB - ^-^ : bence ^^^ ■ = DC. 

Vi — XX Vi — XX 

Then, perEuc.47.I> -ffi> = ^>/^4^/. 

^ain the cofine of double the /LEBC 
= fine of the Z. vi/ will be found to be 
= i — ax* : then i — ax* : / : : J?/) : 

DA = ^J±.—»yUl±l. Then by 3d prop. 6 Eudid^ 

1 ax* I-"-Jf* / *^ 4r 

BC : BA M EC : AE; which analytically exprefled, and, 
the. equation ordered, becomes 4x^ — «/^x* — // == ct 
Reduced, the fine of the Z.EBCm\l be found to be that of 
34° 27* 47*, and CA = 247'! 3 ; confcquently the area or 
the meadow will be :7 1176*709 acres. 

. 0/ 
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* VI. QUESTION 174. 

Since the 'trapezium (or any other figure) will be a maximtim 
,Yh^a it is in&ribed in t femicirde, the ^nlcnown fide hciog t1\e 
*ltfsurtcter» us is rtow generally blown ; there is no octafion for tht 
,uie of fhuioos io the operaium^ it being only to apply (hree give^ 
thondf fo su ro fill up tfaeieinicJreuinSerence, at Ward )ias done m. 
"m x^tb pxobkm. 
I 



0/ the Eciip/esitt iji^: 

_ • . • - ■ ■ - . 

There will be but two eclipfes this year, the one TifiUe 
aad the other invifible. ^ 

The firftof thefao the sad of April, atio in the mclrning.* 

The other of the fun the 15th of OAober, at 7 at ni^t. 



1. QutsTioN 175, fy.Mr. Rob. Fcarafide. 

71 

A Tady of wit> youths and beauty b«fide. 
Remote frdm'atl c^res, but of .being a bride» 
Surprized her fond lover one mprbing in May» 
And difpatch'd ixim for narfon and licence away. 
But how great her confunoR, when Streplion brouylJit news 
That the parfon a licence to grant did refufe ! 
Her age, which the lady nor Jover cou'4teU» > 

Was the caufe that this fatal' difafter befel. 

Therefore^ ladies, their humble.requeft is, you'll fliow.. 
The way how to do't from the * data below. ^ 
And this by ^a general method explain* 
So that loveis may never be non-plus d again. ^ 

* Cyck tf/O 18, M9ldeM mtfi^ 8, rvwM iitA^a j[o, tbti^tr tU 
lady was hrn; ▼ • ... 

n. qje's- 



^^.•i 



* This eclipie wtf ohferrcd at M»m by the Abbot 1Himi$ if 

lSnn/^%nd Aidmi Ctifitti, 



II . m. ^ t. Trtoe time, p. toer. 

%% %% ^ ti^ Tt>e< be^Dttipg a litde «t8t« 

A3 5 o Middle, » digits* 



■ f 



aj.. Ladies' Di AM IS. ^Beigbtsn} 1734. 

^^L II. QuEiTioN 176) £)r Me. Jolia Gundy. 

^Vwliiin I was Turveying for his Grace ihe Duke of Buc- 
^cHiigh, M was uiy chance ro meet with a piece of land in the 
form of a rettangle, or long fquare ; and the proportions 
were fuch, thai if it had been iwo perches broader, and 
three lofager, it would have L*eo fixty-Eour perches larger 
than before. But, en the contrary, if it had been three 
perches broader, and two longer, it would then be £xcy- 
eight perches iatgei than it was by myfmvey. Querc,WhM 
was the area of the faid piece of laod/ 

^H III. QuesTioN IJ7, iy JIfr. John Turner. 

^^ The dimenfions of a conical fruftum are known 

To be fuch as hereunder* ; from whence I'd have (hovuL 

The greateft cylinder rha( can be inlcrib'd therein, 

lis bale's diameter, and height, I do mean. 

And if, for variety's fake, we again 

Suppofe the faid froftum 10 be cot by a plane 

Tfiro' iheieBer diameter's exttemity. 

And paraHcl to the cone's axe ; be io kind. 



)' iheieBer diamcter'i 

paraild to the cone's — , _ . 

The folid coBient of each part for k 



The 

^^K*^ittn thgrisler £mf1iT tfthfrufiun C r> = 44 tmha 
^^H iffft' iSsmHtr — — AB =r 10 

i 



IV. QoEsTiOK ilB, ly Mr. Chr. Mafon, 



J bcTBRhtely in a timber yard. 
Where Srocks, and beams, and fcantlings lay prepar'd; 
There a young artift did my aid implore, 
A piece to mcafure he ne'er met befiire. 
HS'rfTead Ttitjft' atiTtitimrtnrtt on {nhdirrtar; 
Yet this quaint fulid did his (Ifil! defeat. 

Four regular C(1lm1 fuces it A\A bear, 
^^Heybounded byifufcsles triano^s were. 
Three feet each Bafe or ftflrielt Me did couut. 
The legs or longelt did to five amount. 

I've given whit is rMuiliieco know, : 

Tlw f nr ritn'im ppif fip-"""" (itay. ilie» I . . 



^lervei 



Re W t^EST I ONS. '|t 

V. QtrtiTKW 179, bf Mr. J, Bnlraan. 

r!&t a cerU'iD place in northern hiitude, the fun was oh- 
.erred to rife exsfU v V j h. jiS m, and at fi o'clock his alu- 
lude was taken the lame moniing, and found to be 15 deg. 
somia. his dedinBtioQ being then norih. Required the 
Utitude of the place where, and day ofthc year when, ihofe 
^^tferrations neie made? 

^V" Vl. QoESTiOM iBo, Bj Mr. John Grundy. 

A genikman, whis was a great lover of the mathematics, 
had alargeeftaic. which lay 'f f'>ur feveraJ e ' " "" 



of which he had drawn four fcTera! map?. Now he, by h 
often looking orer the contents of thefe maps, founa the 
quantities of acres belonging to each of thefe, would make 
fouraorabers in continued proportion; whereof ihc fum of 
the two ralddlenioft numbers 's it.ii, and that of the two 
extremes i?i8. He lying on his death-bed, called his f'jur 
fons to him, faying. My dear children, my glafs being al- 
moft lun, and the eitate 1 have to leave amongil you was for 
the mofV part gained by my own induftry, and To entirely at 
mv own difpofal, I (hall leave it amongft vou, with this 
vifo, that he tliat anfwera the abovefaid "" " " 



rhe Prize Question, by Mr. Mafon. 

A worthy wight, who does in wealth abound. 
And. to a wilh, with ear'hly bledings crown'd; 
Free from oppreffion, and perfidious ^aio. 
True Briion-like, doth liberty maintain. 

On a fair Ctc a (lately fabric rais'd, 
Whofe view a Wren or Van burgh wou'd have praia'd. 
High on the north fine rural groves arife, 
Shelfrine from blafts and fierce inclement (kies. 
There gfades, and grots, and grotefque works appear, 
^nd bounteous green Hill flounfli round the year. 
le dropping rocks their trickling tears repeat, 

.'eeping for joy they've fuch a (afe retreat, 

'he drops unite, and into ftreams do grow; 

fulmurm 'rings tliro' thi^lr di&n&ds fLa'« . 




1% Ladies' Diaries. :C^r/^i(/0«] xt$A^ 

Until one fource does all the reft invade , 

And then in hafte doth form a large cafcade. 

Which rolls itfelf into a refervoir ; 

Then, art^s required where nature work*d before* 
Near on the eaft the new made foils produce^ 

The .choiceft liguras that's for kitchen ufe ; 

The melonry calls for the gardener's care. 

For heat, for moiflure, and fometimes for air. 

As feafons change, with cHanges he is flor'd. 

For to fupply his bounteous mafter's bc^ard. 

Next, on the weft, Pomona claims her feat, 

Moftfree fi'om bhghts, tho' not the moft from 'heat* 

The vernal fcehes ravifh th' beholder's eye. 

And fragrant bloftbms, fi^r'd varioufly, 

Di^fe their fweets ; their vying wafts contendy 

Till gentle Zeph'rus does the conteft end. 

The dancing foliage with immantlin^ P^^y> 

And laden branches their choice fruits diipJaj^. 
Yet wanteth ftill, the edifice to grace, 

A large parterre the fouthem front to race; 
Then foon an artift of undoubted (kill. 
Was there produc'd the fame for to fulfil : 
His order was, ten acres he fhou'd take. 
And on three afpedls a canal to make. 
The earth dug thence muft oh the furface lie. 
To mix tj>e foil, and raife it one foot high. 
Yet no dimenfions, but proportion, giv'n. 
The depth to breadth, as one is unto feven. 
And in the midft an oval fountain place. 
Where groups of Tritons muft the center grace. 
The depth three feet, the area in roods a Kore, 
And the plus earth converted as before. 
The diameters (hou'd fach proportion bear. 
As the garden's length and breadth (or very near.) 
The fliorter fpace 'tween the canal and fount. 
To feet, as in the margin will amount. ajS 

Now the dimenfions youVe defir'd to (how. 
Both of canal, the fount, and garden too ? 



/ 
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1735- 

QjjESTiON 175 tnf'iutrtd ly jWr. Rich, Duncbome. 

THE foluiion 10 this queftion is in Keil's' Atironomy, 
left. 19 p. 379 and 380. by fii.ding three numbers aSj x, 
4aOT, andjjirj 10 that the firft divided by iS leaves the 
cycle of tiie fun 1 remiinder, ihe f^^co^d by 19 leaves the 
golden number, the third by ij leaves the iodiiaion. Then 
if the fum of thcfe numbers oe divided hy 7980, the remain- 
der will be the year of the Julian penod required. Or, 
The cycle © 18 molt, by 4841 = 8jtio^ The fum of 

'Goldennurob. 8 4100 = 3j6oa> the produfts 

^diflion 10 6916 = S9»6oJ is 180970. 

iich divided by 7980, iliere remains 6*30, the Julian pe- 
.„J; from which fubtrafl «7i3i ^^ Juliao period at our 
Saviour's birth, remains i7i7> the year required in anfwer 
the queHion. 



•I. Cl»«.T,0, 175. 

[The ftlaj rycle is 3 period of aS yean, ihe lunar a( ij, and the 
^iflloo a period of ij. The ycat before ihe diriftian x.a was 
japlh uf the folar cycle, ihc ift Of the lonar, and the \i of the 
■"■ ■'■* eyclc. Whtrcfore 9, i, and \ being ttTcrjily added ttt 
X of Chrin, and [he furns divided ccrpei^vely by i9, if, 
^il 15. llie remainders will 11i«» the Icvenl yeari of ihc cycles 
ll thai year. But, in ihc picTenl cafe proporcd, ihe icmainderi 

^«i« »9, 8, and 10; hence then , , and 



LaBies' Di AKiES. lBeigiton2 



Anpwcred hy Mr. John Ommanney, 

Dr. Keil ia his Aflron. Leflures, p. 380, fit\s, if 4845 be 
multiplied by the cycle of the fun, and 4100 by the golden 
number, aua A916 by the Rotnan indidioQ, and the lum of 
their produds divided by 7980, ihe remainder (negltfliog 
the quotient) will be ihe year of the Julian period ; from 
which fubtraft 4715, there will reraaia the year of the 
chriftian xra. And io this qucllioii ihe aofwer is 1717, u 
aboTS. 



(Put ihe 6tft 0/ thefe equal to ihc iniejet m, tkii !i ^ 
m ; then X ^ iS m 4- g a Talne of x anTneting ihc firit coodi* 
tion. Wiitc thii in the ad, thco- 

m + ~ — —- ^ an integer i tbcrcfure 
— IB — := an mieger ; iheicfote = • an inte- 
ger; hence m = ign -1- 4; which liibftituted in ihe vaJuc of x, ne 
hive Jt = i8x [»B + 4 + j>=:sa>B-t- "i a value of i anfwet 
the t*o firft cQtiditioQt. Thi< value of x being wiittcn iu the 3d 



original integer, we have ot =5 

^^ jjii + I + ^ an inlregeTi bcncc ^ 

^Pe n + t — ^ an integer i (herefwe ^f an iiw 

teger; «Mifequendy u^ ij^ + 3 : ibit written iu the l.iff value 
of I, it becomes x = Jjixij/ + ; -)- 111 = l3Bej>4- I7IT 
a geueril et]iTcn}oD for the year anriirciing a!) ihc thcec condiiioni, 
ID nliich f may be eidier nothing or any whole numlwr. In the 
pttrcai cafe it it evi<3ent thit the vilue of p tnult be nothing, and 
iben I =: ijiT, the year of the Isdy'i hitth. 

It !> evident tliat futh a combiiiation eaunot happtn again lilt 
the jrev p6t7 ^ 7*80 + it 17- when the vjIui of f is i j and 
t/ur Uiefutrt^re jctit ofiK liJppcmi'g iK fouuU by the contiouJ 
additJoa of ygto. 



II. QoESTioN 176 anf-uicr'd bj Eomenes Paanphllui. 

Let X = lengib, z — breadth. Then, pet queft. 
X 3 + js + IX + 6 = XI + 64. and 
X--1-1K + JS + 6 = ia+'68. Their difference is 
X — ! = ♦, hence a:— 4 = j; which being CublUtuted for 2 

(here comes out, by the tit equation, 
>» + x — 6 =xx^— 4X + *4. orii = 7o- Hence 

X = — =: 14 perches the length, and |i - 

•: = I — 4 ^ 10 porches the breadth, alfo 
'••■=140 perches, or j roods »o perches the cooiotu 

K Mr. tiirntr'% anfwer is io fubAance the fame. 

III. Qs^*'^'®'' 177 "ifwereJ if th fopoftr. 

In order to find the heiehi of the whole cone fiw- Put 
£m = X, Cm = *. mn = f. 
ftn=J. Then, by fimihr iri- 
nglcs, &t X : 6 ;•. X -t e : d. 
Dce bx + ic = Jv, and x 
.j_ ■ = »j J confequertly 
Jn = J5 inches. Again, put 

=: nil! the height of the greatdl 
cylinder ; »b p : b :■. p — x 

: — ' = pg. But the fo- 

lidity of the cylinder = 

ibipx + hbpp . 
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dibxxx — 4iibipx'x + dbbpp'x =<fc 
sll by dbbx, and ixx — 4J'x+pp = o; Ergo x 
!'U1] inches, the cylinder's height; and the diaraeiCt 
lale 19311}. Again, from ,1g=ti, and Pg^^jt* 
ji»en, £v — ge is found = W'* * ja) t?'fi inches. 
:=j9'a: theareaofihe fegraent ^f v [by page 4040! 
or mucli caTter by a rable of fegmenis] is found K 
■B8 fquare inches. Which mi.liiplIeJ hT^Bns 
' .iuJiMliiyof tbepyramidi^^tff .y= 6i^7'S 



3« Ladies' DiAKiSi \_Stigblan2 I7J5. 

Now the bafe of tlie pytamid CveBC \i an hyperbola, 
vhofc area is thus found : n^ =: io is (he hyperbola's conju' 
gaic ft mi ■diameter —-h,ve-^ J9"a =: g its bourding ordi- 
nate, C>=jo the abfcifla.t^^ the irarfverfe femi diameter, 
— *J> <^ = ^ = JJ. j1P^=d^4A- The hyperbolic loga- 

riihra of — ^ or 4-16 is i'4i5JMi = S. I fay the area 

of the hyperbola 'is = ^ — i^-r — = 711-61 fqusrc inch. 
whkli is a coniraAion of Dr.' Wallis's quadrature of the hy- 
perbola, p. J18 of his Algebra. This multiplitd by yiig^ 
the perpendicular altitude of the pyramid, or I'm, give! 
9405*4* its folidity, Sobtraift this pyramid CveBC ftoia. 
the pyramid ABevA, the remainder is the eonitnt of the 
ungula or cuneiis A'^eCA = 37ji'4 cubic inches, which waj 
requiied. Andlaflly. if you fubtrafl this from the content 
of the conic fruftum ACDP, which is eafily found = 
:.ji5ll'46. ihe tetnainder is the folidity of the other part (x 
ungula PtvCP = >ijo6'o6 iachcs. 



I Affii-ired h; Mr. Ceo. Brown, 

* Who projefls the fchemc, and all its parts exaflly the 
fame as above, and carries the ptocefs through ihe whole, 
from whtnce ) Oial] only colkift fuch parts as aie eiTeotial to 
the anfwer. 

The area of the ferment A^v=^ i'ii'9\s fquare inches. 

The folidity of (he mclined pyr. ^iltg = 6158-45 cubic inch. 
. The area of ihc hyperbola = jj 1-4 J, 

Solidity of the inclmed pyramid CBg = S404'9J. 

Which taken from ACg, 
le«Te3tfielolidi[yofthehoofjy(rt;r: = 37?]-4* = s'i7»>f«t* 
Which taken from the given fruHum of the cone 14-617 1, 
Leaves the content of the part PDC-jsP— ii"44J- 
The height of the greattftcyliT)der'UJn = i8'j33i TnthM 



IV. Qtestiom 17S anpwertdhy Juvenis Mathctnaiicus, 

This body Teems to agree with Euclid's definition of a py- 
ramid. Pcr4;EaG!. I, ci: — — — = to the per- 



Beodi 



aiaiculaiofonc of the ifofccles trlaEgles : and if the body 
conceived to be divided into two eijual parts by a tfi- 
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angular plane, two fides of which are the perpendiculars 
tkS^e, and the 3d = * = 3. Then by the 14th prop, of 

KcU's Plain Trigonometry, ^/ ^^^'^ ■ : V^^^T^ ^ ^ 

: : fc/^-^^ — ^ — ^ : the difference of the fcgments of the 

^ 4 
bafe. The rectangle of the means divided by the firft ex- 

trcam = 1^ cc ;; tt = difference of the 



y 



Acc — yb 



ferments. Hence then ^ -^ ^^^IfZEII "" 

4 

the greater fegment, and — -^ = the lefs fcg- 

ment ; alfo hh tt = the fquare of the perpen- 

' 4cr — bb 

dicular height of this triangle. But \ h y/ = 

4 

area trianple or b^ife of the folid body. Wherefore 

cubic feet, the folid content required. 

The fame anfwered by Mr. Ed. Golding. 

A general Rule to find the Solidity. From the fquare of 
one oTthe legs, abate the fquare of half the bafe ; .^nd mul- 
tiply the fquare root of the remainder by the fq[uare of the 
bafe: The lafl product divide by 6, and the quotient fhall be 
the content of the propofed folid. 

f^r the perpendicular Height, The fquare of the fide or 
leg s's.xs*^ fubtra6t twice the fquare of 4; the bafe 1*5 = 4*5 ; 
there remams ao'5i whofe fquare root 4'5Z77 is the perpen- 
dicular height. 

For the Solidity. Multiply the fquare of the bafe 3 = ^,. 
by the perpendicular 4'J777, and the produ<5l 40*7493 is the 
folidity of the circumfcribing piifm. As 6 : 1 :: 40*7493 : 
6'79 >55 the folid feet in the alabrum, by which name I 
call this foUd till a fitter name be impofea. And to piore 

E 3 Sx 



it 
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IBfigi/a^ 



n but s of the pnfm. Suppufe ihc firft fiaur 
fquare prifm, be j feet fquiie st ihe ends. 
and 6 feet higb, the content wifl 6e j«. Cut 
off from ilie prifm ( i.) the i prifmatlc wetiiics 
a and i - whioli both together contain 9 upon 
3 ~ 17 feet ; Jcaving the wedge c, which Oip. 
pofe 10 be the fccond figart: ; from it cut off 
the two pyramids f and/ which both toge- 
ther Cuntam 9 upon 4 = iS. Leading the 
the aUbruni ooly behind; The two wedges 
= IT, and IvCo pytamids = 18, malcf 45, 
which taltefl from J4, lemaina the alabruia 
9 = J- of the piifni. ^ £. D. 



The famf ajif-^H-riii hy Mr. J. Buloian. 

From the fqunre nf the given fide of the ifofceles trian^ • I 
T= %i, fubuaA the ffjuare of half the giyen bate := *'»5, the , 
remainder »2"75 is the fijuarc of the pei pcndicu)ar to the 
triangle; from which fubtraft again the fquare of half th 
bafe, the fqiisre root of the remainder 4"j»769» ^ th 
Ictigih of the citcumfcribing, fquare priim: whofe fulidity t 
xo 749118 feet, T of which b 6'j9i 538 feel, the folidtty 
the body requited. 

This folid may eafily be cut fiom a pririn 
having iquare bafes. Or if a piece uf ftiff 
paper or palteboard be cuiaccoiding to die 
■ following figufc. and folded ia the lines a b, 
he, and ra, fo as c/and te coincide or make 
but one line, and^iouches the joined points 
/ and f, it will perfeilly reprefent the body 
propofed in the queftion. 

Sevcrsl other true anfwers I might exhibit, were it nc 
iKat I linvc in feme mealiire exceeded my limits; and thj 
tbc rather, becaufe ferera] have pronounced this quedia 
Utilmtlliglble and unlimited; fuch I hope will be convinct 
of their error by ihefe anfwers ; and not haftily judge an 
CODdcma others, that at tiri^ doa't'appear obvious ta them. 
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V. QuK«TioM 179 anpujered bj Mr. N. Oats. 

Put a = fine of the altitude at 6 ; ^ = fine of the afcen. 
di£ / = fine of the latitude ; \^i — sj = its cofine. Then, 

per fpl^erics« / : i : : tf : - = fine decl. and its cofinc =: 
X — — = -^ . Again : - 



• • T 



ai 



= tang, declin. Vi — //:/:: x : 



Vjs — aa f>/\ -^ ss 

, / as J ass 

zz tang. lat. x : —-—--—: : : —-—-—-— : d\ ergo 



^x — // Vss — a a *^ss^^aa 

— d^i — //. Reduced, It is /* — aass-¥aa — J/+ rr* 

= o ; hence / =: '835728 = the fine lat. = ^t"^ 41' 3**. And 
the declination = 18*^ a6* 4i^ anfwering to May 2, or Aug, 4. 

Vix,.Jcbn Turner has giren a curious folution to this 
quel^ion, both trigononnetrically and analytically ; where 
he makes the fun's declination north iS** %V % ana the lati- 
tude of the place north li"^ 40^. 



VI. Q^^tTioYk i%o anpmeredhy Mr. Beachaim. 

This quefHoo is compofed out of Sir Ifaac Newton's Arith. 
'or Ronayne's Algebra. The firft jfhare Is 13369 thefecond 
7689 the third 384, and the fourth Z93 acres. 

Mr. John Corhctt has given a tme algebraic folatioii to 
this qaeftion. 



Til 
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The Prize Question anfwered by Mr, J. Doubt, 

Given JO acres = 4.15600 fquare feet = ^ ; ao roods = 

J445 fquare feet=:^; the diflance of fouot to the canaJr=: 

476 = ^ : The area of a circle whofe diameter is z x= '7S54 

= m : pDt the tranfvcrfe diameter of the fount = x, and the 

^ g , bxxm 

conjugate = y : then -^^ ::^ y ; y : x : : ^ : ■■ ^z ax 

xm g 

and alio a-^x x h -h y = ^ - ■ ■ '^ ■ =: k : 

gm 

and fo bxm -h g — *^kgm. Hence will be found x = 
100*8844, .y= 68*719^. The length of the garden 799*677 
feet; breadth 544*7 19 f<^et; and then 435600— 5445 — 163J5 
.^=^13830 the folidcoatent of the canal, which let be = /, 
and 799*6771 >< 2 + 544*719 = »i44*o74 (the extent of the 
■canal) = /. Put breadth = «, the depth = tf; then per 

qucflion, 7 : 1 : : <i : - = ^ : and = /. Therefore 

« = \/y- = 36*75^6 feet; and > = 5*2509 feet. 

Some have taken this qT2,eftion to be unlimited; indeed the 
jwords [three aipc^ls] do not abfblutely determine whether 
two fides and one end, or two ends and one fide ; but one 
would rather take it in the former. But that it fhould be ab 
oblong is plain enough from thofe words, that the ovai 
Jbouii be in proportion to the garden's length and breadth. 
However the author's meaning has been well underftood by 
ieveral perfons, as by the near agreement of fome of their 
anfwers here below do appear. 
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The propofer 
Mr. John Turner 
<¥..R. S. 
Mt. John Chorley 

The prize of xo diaries was won by Mr, John Turner oi 
JHull. 
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Of the Ecllpfes in 1735. 



[ 

^^■Tbere will faapptn four eclipfes this year : twice will tbe 
^^■dOd'e dark body be imerpofed between ihe fun and the 
^^^bth, and hinder the fun's rays from r^Ilog oa the terra- 
^^■■eous glol:>e; and twice will the eanh come id the direft 
^^^■e between the fun aod moon, and prevent the moon from 
^^Hceifing her borrowtd light fiom the fcn. • 

I. Moon eclipfed March 27, at 11 forenoca, invillble. 
a. Sua eclipfcd April ij, at it at night, inviCble. 

3. Moon eclipfed September »i, after t mornirg, viCblc. 

4. Sun eclipfed oaober 5, at 1 morning, invifible. 
Tbatof the moon, September 11, only Tifible, m follows. 

Computed by 



By Altroromia for COTentry' 
Mr. Chatiock for London 
^^Mr. Leadbeiter for London 
^^Bf, Dunthorne for Kamfey 
^^^L Kamp {on, Leigh, Liocafh. 
^HkSparrow, (by FIainl}e;id-) 
^^■bttinehani, I AJIion. Card. 
Mr. J. Wooler for Whitby 
Mr. J. Thomas, Penzance 
Mr. Williams, Oxfordlliire 
Mr, C. Forreli, Newcaflle 
Mr. J. Hilton for London 
Mr. Briiwn for Btidgnonh 
Mr. J. Bulman 
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Neiv ^lejiions. 

I. QuESTios i8», */ Afr. John Turner. 

J the triangle ,^5 C there is given the (ide .■^5 = 6j feet, 
B-lhelidc UCtt^ 741 and in this triani ' 
uilatcrjtrianglc infcribed 
, wliofe (ide SH is parallel to t 
\^C: And laJily. in the equibieral 

infcribed, wfipfe area is known to be r; jo?'? fquare 
f Kq>nrcd toBnd ihc&deof tbcequiUteral,ancl the 
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II. QuisTioN i82» hj Mr. Cbr. Mafon. 

Oa a rich globe where bottateous nature fmil'd 
And fragrant fweets the fenfe of man- beguird; ■ 
Near a rair grove where warbling birds <ud fing» 
With joyous notes, to the belor^d fpsing; 
I thither went with orders to furvey 
A field, with four unequal fides there 
And a foot-path lay 'crois the longed , 

Left we mou'd trefpafs on the finiling 
With our rude feet, and dragging'of the cboioy. 
I took my ftation iirait along the way, 
And in the fame completed my funrey. 
One hundred rods it iiretch^d from end to«end ;. 
Th' obtufe angles it alfo did fubtend; 
Which faid angles they are pkc'd * below. 
And their two perpendiculars alfo ; 
That is, if I more plain to you muft fay. 
They front thofe angles fall upon the way* . • 

Ye douty brethren, that do drag'the cnatn. 
And you who with your poles do *thwart the plains 
And thofe that ftalk the Laions by Spanifh firideSt 
With each your art unfold the unknown fides. 

* The ohtuje angles ate io8^ ani il8^, and ferften&tnlars p unS 

1 chains* 

III. Question 183, ly Mr^ The. Fearm 

A general difpofTng his army" into a fquare battle, findir 
he has 284 foldiers over-and-above ; but increafipg each 
fide with one man,, he wanted aj to fill up the Tquare. 
Querc the number of foldiers. 

IV. Question 184, by Eunaenes Pamphihis. 

Poets, like me, will often drain and foar. 
To make that dubious which was plain before ; 
And merely for to make our fuflian chimc^ 
We'll metamorphoze reafbn into rhime : 
And mathematics too, you often hear, 
In rhimes are flat and naufeous to the ear,. 
And fometimes dubious : Therefore might I chafe». 
W^e'd often have 'era writ ia phuner pr(&« . 

There 



No. j». New QjtESTioNS. 4j- 

Theie arc three number* in cominued proportion; the 
produA of the three multiplied inia one another is jii, utd 
the fura of the extremes j4. Thrie-fouiihs of th« greater 
extreme beinR cklled years, and the other fourth weeks, 
will exaSly <Eew my iige ; the meao, the mdnth, ind the 
Uts extreme, the day of the tuonih I was born ; Whtoce 

rou ate dclired to fhew the year, mooih. Mi day on which 
was brought to light? Hor. i;, ijjj. 

V. QuKSTiOM 185, l^ Mr. Rob. FearnGJt. 

A parabolic curve, * whofe length, in feet, 
h file tunes len more ten times five complete. 
•■The grea«d area that can be inclos'd 
'y this curve, and in ordinate I'uppus'd 

lotftitsgreaieftaxe rightly npply'd, 

'ouchlafe, yctair, with cundor to decided 

Of Hi Ukini, vh^i t^uaiin m 01* =j'- 

VI. QeHTio^ 186, /. Mr. Ed. Hauxley. 

The ufc'iif a meridian line in ^(troncmy, geography, dial- 
ling, &c. is very ^cai, and on iis exaflncfs all depends; 
« hence infinite^ pains have been taten by divers afttonoiners 
10 liaTC it t« the laft precKion. M. Caffini has diftingiilflied 
himielf by a meridian line drawn on a capper-pj^te on the 
paTemeoE of the church of St Fetronia at Bologna in Italy, 
itie lareelt and moil accurate in the world. In the arched 
roof ofthe church, at a great height above the pavement, is 
a httte hole, through which the fun's image, when in the 
meridiao, falling upon the line, marks his progreis all the 
Tear. When Ccilhed, Mr Caffini, in a putlic writina. in- 
jbtmed the mftihcmaticians of Europe of a new oiada of 
Apollo, oriftefun, etlablifhed in a temple, which might be 
confulied witlrentire-conlidcticeas to all dilBculiiesin aftro- 

Bulegoa, by fonic tables, lies in ths latitude of 44° t* 
north ; and Dr. Burnet, lateBifhop of Salilbury, in his Let- 
tets many years ago, hiis given us an acc>>uai of this meri- 
dian line, from whence ilie height of the hole in a perpen- 
dicular above the pavement, and the length of that copper 
meridian from that perpetidicular, under the faid liole, to its 
uimoft extent, where the fun's image maiks the tropic of 
Capricorn, in one fum make& 285 feet ■□ inches. Front 
hcBCe the height of the hole, or nodus above rhe floor, and 
the leDgth ofthe meridian line, and the diiiances of tlie tro- 

Eici from the equinoxes may be levcraijy known 1 andve 
erercqLiiieJ.' 



Laoies' Diaries. ^Bciskisif] jjj 

SIZE QuBSTion, eotnmuiilcalfJ hy Mr. Sama 
Afliby, ("« a Litter le Tho. GrubbiaD. 

Ladies, Gnce you your leifure time employ 
Id matters of geometry, 
And have focuriouny difJos'd 
Tlie queftions that have been priipos'd; 
Fanber lo try your Ikill in line;, 
Your mailiematic friend conligna, 
Defires next year, that you'JI lend back. 
His quete folv'd t'th' almanac, 
in any plain triangle, as Jl BC, ynu draw lines fro 
each angle through any point E within the ^ -i r_ 
triangle, till they cut the oppoljte fides, aa f, r^i^.f'^ 
Ca. Z^b. and b\. The rcilangles of .he '*'>''""" 
' Alternate fegments at thoi'e tides will be equal. 
viz. Jb y Cax Bc = bCx aB X cyl. 
The demonllrauoR of ihts cmious propoliiion is require 



1736. 



^tsjlious anjhvered. 

I. QtiESTioN jSi anf'v^eraby Mr. Chrifi. MafoR. 
PTRST, iier Euclid, i 



r of ihe circle will be found Ji-. 

ij-;((976. And, perplain trigonometry, /'V 

ass. ]o' ; diameter :;a.fio' :34"i8 iha / ^\ 

fide of the ciicuinfcribing irigon = SH JZ-EL-J 

= H.V- WS. The fquare root of J AT V 

ofthc fqnare of the fide is the perpen- / : \J 

dicular yW= 19-69. / '• V 

l,et h = AU = f,s: c=/}C=74; A ti w f 
J — SH = n-'ii; p = yiV=ig-&i\ 

gzzByioa^t. Ih.iKtS.aS.i.'Ha-.d-.-.a+p: — 



Ho. 33. Qj7 bstionsAnswerbd. 45 

= AC : And per 47 Eucl. i, \^bb — aa-^ %pa -^pp = 
AM^; alfo ^cc'-aa-^ipa-^pp = ^C; and AJV-^WC 

zz — ~: which, properly reduced, gives a = 3X*4»; 

and a'+p = BW — 60*735; ^^=a3*i5; ^6*= 4Va8; 
therefore AC = 65 '43 • 



TXtf y2i/«tf anfiuered by Eumenes Pamphilus* 



As 3* 14x59*6 &c. : I : : 307*9 : 98*00763 = fq. radius. 
Whofe root 9*80988 = radius; and 19*79976 = diameter. 
Then, by Wards Proportion, p. 336, as •28867513 : a :: 
9*899 : 34*29419 the fide of the equilateral triangle required. 

Now let i5.Y = ij = 65 ; 5C = 5 = 74 ; SH =: c^ 
34*29410; x:=Ac'^ and let Sn and Hn be perpendiculars 
let fall from the points S and H upon the bafe AC Then 
■will Sn ^ Hn :=. three times the radius of the infcribed 

circle = 29*69964 = ^; then, per % Eucl. 6y x i c 11 a i — 

X 

=:BS; andx :c :: b : — = £H; a = SA\ and 



^— — ^HC\ then per 47 E. I, \/ aa 1 

= An% and s/ bb — ~ - H —^ dd :=> nC; 



dd 



XX 

con- 



fcquently x zz c -h s/ aa 1- — dd + 

^ hb —- — ^H ^ — ddi and by redu<5tion x = 

67*743589 == AC the bafe required. 



DufjyMf/A VQin. t . VL.^^^- 
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II. Question 182 anfwercdhy tbe Propofer Mr.MaSon. 

The obtufe angles given are adb'=: 108* and asbzz n8* ; 
the pcrpendiculai s p d'=- 9 chains , 
and eozzi'j chains ; and the bafe^ 
sb =: 2S chains. Required bd, 
doy and oa ; the other three fides 
of the trapezium ? Which will 
be found trigonometrically, viz. 

^^=i6'6i; ^3 = 14*23 ; ^<? = ^ -^ ^f== r-^ 

17*71; ^^^ = "'15; ^'? = 5*76.* ^ -'V ....-•''' ^ 

III. QUES- 




* II. Q^E ST ION 182. 

In this queflion are concerned two triangles at 3, Mihy on the 
fame given bafe, and whofe perpendiculars and vertical angles are 
alfo given ; to find their fides and the diftances of their vertcxes. 

Conjiruflion. 

On the given bafe dcfcribe two fegments of circles capable of 
containing the given vertical angles ; then at diftances equal to 
the two perpendiculars draw two parallels to the bale, and they 
^will cut the refpe&ive circles in the required vertexes and d of 
the two triangles. As is too evident to need a demonftration. 

Calculation % 

Let C be the center of the circle pailing through one of the 
vertcxes ; and CAB perpendicular and o'R parallel to d^, and the 
other lines as per figure. Then ACb zz 6%^ zz the fupplemcnt of 
the given Z^aohj and ACo is := the difTerence of the j^s {oak, 
§ba) at the bafe. But s. /^ACb : cof. Z.ACh :: Ah (iab) : 
AC; hence CBzz AC -^ oe\ then (Once ^3 and C£ are the fines 
of the /i.6 A Cb and Cob to the fame radius Cb or Co) Ab : CB 
: : s. Z^ACb : s. ^ Ctf JB =: the complement of the diflPcrence of 
the /^soaby ebg, at the bafe. Hence their fum and diflVrence 
being known, the angles themfelves become known ; and thence 
the udi^a ao, ho.'~''-^la like m<inner are found the fides ad^^bd. 
Jind tbakc od. 



thSi- QjTE STioMi Ans» ERED. 4; 

III. Question 183 anfwcrsd by RufTdlus. 
Put a — fide of the firft fqoare ; i = ihe overplus {184) ; 
..d c = ij the number wanting to fill up the fecond fauarc. 
Then aa + i = fl« + »« + i — c= die nuraber of foldieia 

perquefl. A=»a + i— f; i + (— i = irt; and 

= a = 154 ; a-i + i = 14000 = the number of foldiers. 

Nearly in ilie fame manner it 13 anfwered by Eunnnfi 
Pampiilui. 

Mr. Fearne the propofer obferves that in any qiietlion of 
this kiod, the two numbers given mult be the one even, the 
other odd. 

IV. Question 184 enfivJind hj Ed. Golding. 

The three numbers in continual proportion are 9, S, ;i; 
for skG X3i = 5ii, andi+3» = J«; which exadlly agrees 
with the propofal ; three-fourths of the greater extreme is 
34 for years ; and one-fourth is S weeks ; fo he was >4 years 
8 weeks oid ; and he was horn Ofiubcr 1, 1709. 

Tht fami Mtipoiired hj Mr. John Turner. 

Put a, e, and u for the three numbers fought j * = jtj; 
f = 34. Then, by the queftion, aeu~b\a -^u — e\ and 

au — te: by the firft au =- (in the 3d Itep) = e:; hence 

eee = b; and e ~ Vl>'=^ the mean. And tVom hence a ia 

■fbuDd= 3s, and n = 1; fo h« was S4 years S months <ind 
I weeks old. 
Anf-viered iy Mr, Mafon. 

Let a, e, and u be the three numbers fought, and rr^et 
=;s = 5i»; a + a=j=34per qiieft. Then ati = es per 
property, hence — = ee, therefore % = tes; and y'zrrS 

\t\ confequeotlya = »; 11 = 31; (hen 14 years and 8 weeks 

InA be his age, the mean muft reprefeni Oflober, and the 
■"■■ ■ ■■ «the fecond day thereof. 
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V, Quest. 185 anf^eredhy Mr. Fcarnfide the Propofer. 

Putting the equation ax* =>' of the curve into fluxions, 
\tt have a^xx = 3 y» i ; hence x = ^^^ = ~^-. Then 

<be fluxion of the area = yx is ^^4/-, whofe fluent 

9yy /y 

-=^\/- is the area a maximum. Again, the fluxion of 
the curve V X* H-j^* will become y sj^ , whofe 






Aa 



correal fluent " yi a is = 50 = r. Then the 

«7 
value of either a or y being found from this equation, and 

written for it in the above area or maximum, the maximum 
will then contain only one of the letters a or jj, and whofe 
fluxion being made equal to o, that letter will be deter- 
mined, and thence all the reft. 



VI. Question 186 afipwered by Mr. Ed. Gelding. 

There is given JB + BC=%Ss feet 10 inches; required 
JB, B C, BE, and BD. I here ufc »3« 30' for the greatcft 
declination: then 90** — 44« 8' = 45" i»! the elevation of 
the equinodlial ; and the tropics and equinodtial will have 
the fame angles in refpe^l to 
each other. Of all which BD, 
BE, BC are tangents to the 
radius AB, Produce the line 
CB till Bd = BA', then, per / 
queftion, (7//= 285 feet 10 inches Jr*"'"' ry \ 71 
= 3430 inches. Then the angle ^ J^^ -^ 
dj^B = angle d = 45«> and 
ICAB-) 68« 3' +45* = "3^ 31' = C^^' 
As s. CJd I Cd '.\ ^.d : CA ^ a649'*4 inches. 
Rad. : AC lis. CAB : CB = a453*95 = 404 feet 5 inch. 95 par. 
¥Ad.:ACi:9.ACBiAB= 976-05= 81 feet 4 mch. 05 par. 

Sum 3430 =485 10 o 

'^ "^Aad 
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And proceeding in the fame manner fhall find 



49 









Inches 


Feet Inch. Parts 


BD^ «— — — 38o'74»3 =31 8 74»3 


S5 ^ DE — — — 588*8556 = 49 ^5S^ 


^VSEB — — — I484*35a* = "3 8 35iH 


Thefumrr^Czr — 1453*95 = ao4 5 9^ 


To which add AB = 976-05 = 8x 4 05 


Total — — — 3430' = a85 10 




AB , CE \ DE 
83-33 i»i-i9| 49*54 


CD 


BD 


CB 


By F, R. S. 


171*19 


31-3- 


101*50 


Mr. C. Ma/on 


8a'83 


xa2*i6 


49'33 


171-58 


31*41 


ao3*C( 


Mr. 7. Turner 
Mr, j&. Hauxley 


83-58 


1^1*35 


49-42 


170-77 


3i"47 


2oa-ii 


83-58 


iai'35 


49*4^ 


170*77 31*47 'lor-- 1 

r 72*00 103' • 1 


Mr.J.Hampfon 




ia2*7.': |46'X5 



^ N. B. No notice is taken of the diftance of Bologna's lon- 
gitude in time from the 0's entering the firil fcruple of the 
equator or tropics, nor of the ©'s refradtion, in the anfwers 
to this queilion, as being too curious.* 



VI. QjTESTION 186. 



The above calculation of this quedion is not very accurate with 
regard to the angles ; hqwever any one may eallly make it as 
accurate as be plcafes by the fame method, or rather by this fol- 
lowing. 

In the above figure, w^ have given all the angles formed at the 
|>oint At and the fum of the legs AB^ BC; to find the red. For 
A rcprefents the hole, B C the meridian, A B the perpendicular on 
it, A E Si ray from the fun in the equino(5tial, and AD, AC ra;fi 
from him when in the two tropics : therefore the Z^BAK-n the 
lat. rr 44® 8' ; to and from whicli adding and fubtracSling the de- 
clination (»3« 19') = Z EAC = Z EAD, the fum ((J?** 3?') 
will be die Z BA C, and the difference (xo« 39') the Z BAD. 

But, by plaue trigonometry, i (rad.) : / (tang. Z BAC) : : AB z 
BC; then, by comp.fition, &c. 1 J^t : AB -^ BC : ; ^y\ "^'^f 

Which being known, then ^:AB:: {^ 1 BAD \ Vd\ 

F 3 
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72^ Prize Question anfixjtred by Mr. C. Mafon, 

Per 31 Eucl. i, (Jraw lines parallel to the given fides thro* 
C the given point, as dg, ehy ft. Then, per % Eucl. 6, 
will be the following proportions, viz. dO : Og : : Abx bC\ 
and/^ \ Of \\ Ac : cB\ alfo <?^ \ Oh \\ Jaa : aC% from 
which will proceed the following compound proportions^ 
viz. dO y.iOy,eOzOgy.Ofy.OhxiJby.Jc^Bax 
tC X cB y. aC \ and, per 4 £ucl. 6, 
hO leO : : iO : de ; and Og xOd :i 

which, reduced, gives dO y.fO xhO 
tseOyiOxgO; pert, alterna. & • y ,- 
comp. ergo Ac x Ba x bC ::=: cB x A ^ // 
aCxbA. ^E.D. 

Mr. y. Turner^ anfwer is omitted, as being nearly the 
fame. 

ErraU, The letter is omitted at the point of interfedlion. 

Another Demonjiratlon by Mr, Ed. Enotts. 

Draw iiCz parallel to AB, and produce Ab and Be till 
they meet with the line xz. The 

A AEa is fimilar to CEz\ and x^Tfi C^ 

to aEB; and ^zC to yf3^; alfo *" 

xCc to ^ci9 : therefore xC : G'£^ : : 

jSa : ^£; and Cj? : Cz :: aE : ^ y^; 

alfo X 6* I Cz : : J?^ : y^/^; but xC : 

Cz is compounded ofxCiAB and of 

y/^tC-z; but xC7:.^5 ::Cr :r.^, ^ ^ -/^ 

and AB :Cz : : ^3 ^ 3(7; therefore 

9f(7 : Cz {:: Ba : Aa) : : Cc : cA and B b : bC; that is 

Ba : Aa i: CcxBb : cAxbC; therefore Bax AcxCb 

:=: AaxCcxBb. ^E.D. 

The prize of xo diaries was won by Mr. Natt. PerchalL 



Of 
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Eclipses. 
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Of the Eclipfes in I736. 



Within the fphere of the earth's orbit will happen fix 
eclipfes this year. Four times will the raoon, in her wan- 
dering courfe, interpofe, and hide the fplendor of the fun 
from falhng on the earth or its atipofphere. And twice will 
the earth in its courfe fo fall in the hnc between the fun and 
moon, as to hinder her receiving the light fhe borrows from 
the fun, to enlighten the earth by refledion. 

z. Sun eclipfed March x, at ah. 36m. afternoon, but the 
moon's latitude prevents its being viiible to us. 

a. Moon eclipfed vifible and total on monday March 15, 
■ear midnight. Several calculations of which are as followw 



Computed by 



By Aftron. Car. at Coventry 
Mr. Chattock, London 
Mr. Leadbetter, London 

Mr. Hauxley, Kirkleatham \ j^ 

Mr. R. Dunthorne, Ramfey 

Mr. J. Hampfon, Leigli 

Mr. S. Piichard, London 

r London 
N Edinburgh 

Mr.J. Bulraan, ■< Dublin 

• Carlifle 

V Deptford 
Mr. G. Mafon, Newcaftle 

Edinburgh 
Mr. J. Wilfon, Morpeth 
Mr. T. Williams, Ox fordfh ire 
Mr. W. Brown, Bridgnorth 
Mr. J. Thomas 
Mr. W. Bay lis, Oxfordfliire 
Mr. T. Sparrow, Nottingham 
Mr. C. Forreft, NewcafUe 
Mr. J. Hilton, London 
Mr. G. Forfter, Branfpath 
Mr.T.Cowper,Wellingbrough 10 »o 



Beg. j Mid. 
h.mJ 

10 10 II ss 
loiiia c 
10 611 51 
o an 58 
9 48iii 33 
10 17 la 2 
JO 411 50 

9"!" 35 
ic 16 12 I 
10 4*11 49 

948,11 33 
10 511 50 
IOl7jl2 1 

942 II 28 
94811 34 



End 



Dur. 



4 
48 
36 
33 

19 
47 

IS 
42 



13 



I 16^ 

I 34 
I 6 \ 



I^f 



29 
36 
29 

31 
20 

31 
31 



Dig. 
d. m. 
21 5^ 

22 14 

21 45 
21 5d 

21 57 

22 2 
21 54 



10 
icf 
10 



46 J 

14 

20 



II 46,1 31 

II 47|i 31 

6jri 55|i 36 

9 44 II 30.1 17 



3 29 



21 SI 



10 I 

10 3 
i 941 
10 12 

■ 958 



II 47ii 31 
II 48ji 33 
n 30 1 18 

II 5y I 41 
II 43,1 30 

1 o 6'i 51 



3 3«;2I S5 

3 3*.2I 55 
3 2921 46 

3 3i'ai47 
3 ^9 21 57 
3 l\ii 38 
3 302a o 

i3 »ol2i45j 

3 3722 19 

21 42 

3 3»i22 I 

3 ziM 34l 



V^^^»^ 



3. Sun eclipfed Maich ji, at 7 morniDg, invifible. 

4. Sdd eclipf»l Aagud sj, at 9 morniog, mTiCble. 

J. Moon eclipled, total and viCble, Sept. 9, at 3 monung. 

Com pu led V 



Aftronomia Car. Coventry 
J. Chattock, London 
C. Leadbeiter, London 

E.M..xley, [Jf,'^]'^ 
R, DumhorDe, Ratnfey 
J. Hampfon, Lancalbii;e 
S. Prichard, London 



G. Mafoa, Newcafile 

Edinburgh 
T. Williams, Oxfordfliire 
W. Brown, Bridgnorth 
J.Thomas, Penzance 
W. Baylis, Mixbury 
Mr.T. Sparrow, NotiinEham, 1 
from Flamflead's Tables J 
e.Forreft, Neweaflle 
J. Hilton, London 
C. forfler, Branr^ach 
T. Cowper, Wellingborough 



Y-. 


Mid. 


End 


Dor. 


Dig. 




» ?fl 


4 (? 


1 48 


11 9 


11 44 


1 50 
1 I 


4 56 
4 !' 


,1 4<) 


li I 










10 Jl 


I IJ 


, 6 


J' 4 


3 49 
1 W 


11 3 


1 '* 


;:? 


5 14 


3 59 




3 11 




7 i' 


^ 46 


'B31 


\ 1' 


3 4 

T 1 


4 JB 
t 4 


J 49 

.1 49 


II i 














I ^6 


4 ft 


. 4S 




50 


I 41 


4 .'ft 


, 46 


'OJS 


I 2 


>iS 


4 Ji 


3 49 


■-047 


SI 


1 .SI 


4 49 


3 J* 


i. 10 


I 10 


1 8 


f ■ 


1 (4 


ti c 




1 13 


* ,1'. 




'9 J' 




1 59 


4 ^Ji 


3 5S 


;d4( 


J9 


J 56 


4 J4 


3 Ji 


It 14 



The id EclIpTc wai obfcrvcd thu> : 



Fleet Str \ 
i.ouAoD i 
Ibid. 



Mr. CelHus 
Or, BcvLb 
D». Halley 1 
/o/in Milne 



6. Sun eclipfed September 3 
Computed by 

Aftron. Carolina. Coventry 

j.ch,„.ck, iJ;-t" 

Mr. Ri. KMe, Sandbank 
R. DiiDihcrne, Ramfey 
J. Hacnpfun, Leigh 
T. Sparrow, Noitinghinj 
AnoQV'i'^'^^i Leicelier 
J. Dotkiog, Suffolk 
G- Mafon, Newcallle 

Mr. J, Dunlhorne gives the following accouDt of the 
Tranfit of Mercury oi-er the Sun, Oaobcr 31, 17J6, for 
fUmfey, calculated by Altronom^a Ca: (iliDa-f 

Equal 



■ aij 


even 


ng, part vifible-* 


Beg. 


Mid.j End 


Dur. 


Tg. 


4 16 


( »s 


6 9 


1 1". 


.' 4' 


4 J7 


! J' 


t. If 






4 4« 


? 1^ 










: 16 






i 40 


4 i3 


? n< 


6 .„ 


I »>. 


3 36 










4 50(i 3' 








4 J9ll 1.' 


6 1 


[ lA 


3 44 


4 ii\S J7 






i AS 


4 4J|J 17 


6 tt 


I iJ 


i 40 



Fl« 



The sih Eclipft wai oIifciTfil thm 



|Fl«t StT."? 

Lwiilanj 

:Cov. Gar.l 

I LODllOIl J 

jU'iiiembcrg 



». ' b. I 



G. Graham 1 

&jA,Short;j'- "- V' ' ' 

Dr. StvU II la 10 [4 > I 

J. F. Wtidlcr 'tj 50 o'l* J3 

CCMidJIclon I B «] 



" The bcjionitig of llils «tli Eciipre Dr. Bevia obrerrcd, in Lon- 
dfm, al 4I1. 4(m. 31 s app. lime. The other obfemtioui could 
not be mide for clouds. 

■f This Tranfit wiiiohffiTed hyre^cral perfons at different placet; 
but, by reafon of <loii<!t, the obletviiinns were vciy iaiperfcft, lb 
lotdlag here aie as follows. 



■ all that ai 



a 




Toi, (m 


Eniei 


'•1 ■"" 


J 








Bolociu [^.M^nficdiii t 50 
■g""*"* ) Dr. Hullev! 




so io,J4 ifiapp.t. 


1 


1^^ 







|jf Ladies' DiARiE* IBeishtu),'] ijjtf. 

d. h. m. s. 

Equal time ofthe true conjunflionio the ecliptic 3 1 o 8 5j 
True longitude of the fub nx — — — 19 ij 14 

of Mercury in the ecliptic ni 19 »J 

Inclination of Mercury north — — . — . 31 

Hourly motion of Mercury from the fuo — 11 

Equii time of the neireft approach — — *J 47 



Equat. ad 1*58 the apparent 
Neareft diiiance of centers 14' 9"femidian 
The beginnmg or ingreis of Mercury's c 
End or Emer£oa of Mercury's center - 



..fun 



Kenv ^e/iions. 

I, Question 187, J^ Mr. Tho, Simpfon. 

Bv reading your di'ry a croud of (trange stiioni 
Crept into mv head, of your rules, laws, and motions; 
Your extravagant fancies mv fcnfes confound; 
Can the unwieldy earth at tlie fun caper round ? 
But you fay, flie's an atom, each ftar a huge fuo. 
And atceodant warids with their moons round 'cm run. 
Such a tott'ring ftrange whirligig you're fet'a upon. 
We wonder ere now we're not Ifiak'd off and gone : 
If what eyes ne'er faw you fo foon can difclote. 
Then pray folve this quellion : The earth, we'll fuppofe. 
Round her axis in thirty-eight minutes to roll ; 
Shou'd we, who're degrees thirty-eight from the pole. 
Be hurl'd thro' the air ; where fhould we defcend i 
How long wou'd it be ere our circuit did cad f 
How farfrom the center in (ix hours lime 
VVou'd they be, who live in the niidft o'th' hot • clime? 

Kind arlift, be pleas'd thefe things to let's know! 

We'd rather believe you, than e'er iind them fo. 

N. B. We fiippofe the catch fole after, and to coBtinue 
' 'slate, and chat we Hull acquire the fame velodty as thv 
e of our rclldence. ' jz deg. lat> 



New Qvi st ion s 



IL Question t2S, ij Mr. Eumenes Pampli'ilus. 

I pray be lb kind as the diird Gde lo Ihow 
Orathree-corner'd field, by ihefe data below. 
Two hundred ninety-Cx poles, and no more. 
Is otiE fide ; another two hundred wad four. 
The content of it likewifc, I know, has been found 
One hundred and thirty-eight acres of ground ; 
The fought fide, to free you from errors, I know, 
Is longer than either of the given two. 
If (o liiUe me this queftion, your aid you will lend, 
wifau'il highly oblige a kind brother and frteod. 



^m HI. Question 189 b/ Mr. Rob. Beighton. 

Solomon, we are afliired ia holy writ, was a man of the 
mod extenfive judgment, and ihe wifeft of ait mankind in 
his days. How great a phiiofopher he was, may be ga- 
thered from his writings; and amongft them are fome indi- 
cations that he was acquainted with the circulation of the 
blood, (not rightly defcribed to us before Dr. Harvey wrote 
of it in idiS) the compojition and frame of the human bo- 
dies, oswell as others. His (kill '. n arch ite flu re is fuffici- 
ently evident from the aecouni we have of his building that 
molt magnificent, beautiful, aad perfed pile, the temple, anc 
its ftimiiure: but 1 cannot learn from the divine writings, 01 
from Jefephus's fabulous hiftory, how perfons can form ar 
idea in what orders, and in what marnei exaflly the work- 
mandiip was performed, as to give us exaft^ draughts aac 
models thereof : wheiherof the Corinthian or Ionic orders, 
with their members and moldings, fuch as we have I 

tranfmiried down to us from the Greeks and Romans, : 

copy at this day. Solomon, no doubt, would have rejoiced 
to ha»e added to him one blefling which we have enjoyed, 
the aetiuaintance of (the glory of the age) Sir Ifsac Newton, 
who, we may fay, has exceeded all men Cnce Solomon's 
time. It may perhaps be Thought a prefumption too nice 
and curious. 10 examine anyof' Solomon's great works ma- 
themalicallyr but as oolhlng is intended, nor can be faid to 
lelTen his wifdom or ftupendous work. 1 ihiW only fuppofe a. 
queftion was taken from that dcfcliption the ii:fpiied writer 
has given us of his molten fea, i Kings vit. a;. ' And he 
'made a molten fsa ten cubits wide from bnm to brim,. 
* round in compafs, and five cubits high, and a line of thirty , 
'cubits did cumpflisii.ibou!.' It Is evident k co«\4w».Na 



56 Ladies' D I AX I E 8. JiBeighton^ 173:6. 

a circle ; for then the line that compafTed it muft have been 
more than thirty cubits, viz. 31*41 59*65359. Therefore we 
. may fuppofe it to be elliptical, (or that the workmen were 
not very curious in their meafures> or notikilPd in geometry) 
and the tranfverfe diameter ten cubits, and its periphery 
thiity : What then would be the leaft triangle that could 
circumfcribe the fame ? and how analytically to imreftigate 
the folutioB ? 

N. B. A cubit isequal to ax'888 inches. 

IV. Question 190, hj Mr. John Bulman. 

There is a cafk, fuppofed the fruftum of a parabolic 
conoid, or a cafk of the ad variety. The bung diameter is 
38*4 inches; the head diameters are unequal^ the greater 
33'5, the lefler 48*8 ; the length of the calk 54'a7. Required 
the content of the cafk in ale gallons, the diftance of each 
head diameter from the bung; it being fuppofed that there 
had been a decay in the cafk, and cut on, and a new and 
larger head put in at one end ; and to let us know the dia- 
meter, length, and content of the greateft cylinder that caft 
be inicribed therein, the circumference of each bafe touch- 
ing that of the cafk around ? 

V. Question 191, hy Mr, John Turner. 

Within a mafon*s yard one day, 
A ftone of fize immenfe there lay; 
The form of which (it was agreed on) 
To be a parallelopipedbn. 

The depth, and breadth, and length, I here declare 
In true arithmetic progreffion are : 
The Hone's content below is * fhown, 
With what is needful to be known, 
In order to inveftigate 
All the dimenfions feparate. 

* ThefoMUy is ==5184 cubic feet, and the common difference of the 
depth, breadth, and length h equal to one forty-eighth part of the rcB^ 
angle of the depth into the length. The depth of the ftone being the Uaft 
Amenfion, and the length thereof the greateft. 

VI. Question 192, by Mr, C. Mafon. 

Find three fuch cube numbers, whofe fum may be both a 
fquare and cube number ; and if that fum be fquared^ to be. 
a cube: aUb i/ cubed, (hall be a fquare* 



v^ 
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TJtf. Prize Question, By Mr, Tho. Simpfon. 

Young Strephon, long blefs'd with his charming fair. 
In happy contort Kv'd devoid of care ; 
Till cruel fate cali'd the fair nymph away 
From his kind arms, to crofs the raging fea ; 
Where horrid tempeHs, in thick darknefs, roar, 
And tofs'd his deareft to an unknown (ho re. 
He mourns, is reftl efs, wanders day and night. 
In cv'ry clime to find his dear delight. 
Her lovely afpeft his wing'd foul inlpires • 
He longs, iighs, wifhes, melts in foit denres. 
Propitious Venus pities his fad moan, "^ 

" Glides (hining down from her etherial throne, >• 
And fmiliog lays, (in a majedic tone) j 

* Thrice ten degrees north of th' equator lies 

* This place, from which as Sol due eaft doth rife, 

* Set out; and keep him always in your face; 

* Move not too fart, but fuch an equal pace, 

* To be eight miles more fouth at four hours end, 

* And youMl arrive to th' arms of your dear friend.' 
Thus faid, (he vanifh'd from his wondVing light : 
But (Hll the fwain is in a mournful plight, 

Unlefs, fair nymphs, you'll vouchfafe to explain, 
And (hew the place, that mult the fair regain. 

i. c. t'/^e dijiance required to move in an hour. 

A Geographical Paradox hy Mr. C. Mafon, 

If Briftol/rom London be exadly due weft; 
Obferve what I fay ; you may think it a jell. 
That London, from Briftol, I can make appear. 
From what Tve obferv*d, due call will not bear. 
This feeming abfurdity pray reconcile. 
When Briilol's from London one hundred mile. 
And in your next diary make it appear, 
What rhomb 'tis that London from Briilol does bear. 



Diary Marh. VolJI. G ^i^pi^nt 
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^ejiions anfwered. 

* I. Question 187 anfivtred bj Mr. J. Turner. 

THB circumference of the earth being «5oGo milesi U tbe 
equator, if it terolves round 
its axis in 3S mtDiites, each point, 
of the equator H ill go through ir 
miles each'fecond, with tliis velo- 
city the body is projefled from P. ^ 
Let5P = tr ihen the velocity of jTiPV 
a body moving in a circle Pq, at 
the diftance of one femidiamcter 
from the earth's center, ie fuch, " -*' 

luld make it go 4*41 miles each fecond Dnlformly; and 



Putting 7;= n, i^=4'9i; RR—i^^: RR :: SP: 
PF. i.e. 71-6 : III :: I r i'fi66, and the point F will be 
the other focus; aiid becaufe f C= ^5 = 1, therefore C/* 
= ■666 the tranfverfe axis of the fe^ion, thich is an hyper- 
bola. ^^■. RR:: iSP : LR; thai ia. 10 : iii ft 

s : 10; hence the laius-reAum of the hyperbola is 10 femi- 
diameters of the earth. 

J) gain. 



• I. QuESTioH 187. 

The above computaiioDs of Mr. Turnet't are rigbtty made a* 
far as they are carried, but he hai left fiimc part of the quedion 
undttermined, nhich we (lull here fupplj. 

The body pri^eiaed from ihe Ijlitude of Si" "ill dcftrilw an 
riliprc whole focu> » the cealer of the earth, its (ranfvcrre aie =: 
igi} (femidiamctcra of the earth), aiid it< patameler JTPI, ai 
ddcimincd above. So tliat the elhpfc, do where touching the 
earth bui ia ibe place ftont whmcc tbe body it [iioje£ted, ibc bodjr 



AUnnci 



Nfl, lA. Qjj istiobsAnswirko. S9 

Again, each point in the pirallel of ji degrees goes through 

fr?7] railcs eachfecond, put this = fl; -i^^— ItR : IIS 

:: SP : Pf; thai ia, Xsi • iS'Sj " i : J!I'«. and tl>e 

point/" will be the o( her focus: and becaufe/f = Pi' := i, 
ibefcforc eP = lo'tj, the traorverfe axis of the i'eflioii, 

III ia this cafe ia an etlipTis, and ^^: RR:: i,SP : 
: 3-791 its laius-iedum. 

•ill rcTolre »l>8ut ihn e»rth whhaul falling upon it agjln or touch- 
ing it ciccpi in the place from wbence il wi» piojcifleil, fuppofios 
(h« eatili'i rcYOlution (o leafe at the iofUm when (he bodj ii pto- 
jtHedi biit if ilie TcrolutiOD be coniioued, ihe body *iU touch 
fome other part ot the &me pantlcl of latitude, or will return m 
the Term uf iit orbit again wiicii. fume other poio^ Of ihe laid pa- 
nllel palfti under it in rrvolTJcg ; aod vhich point will be thin 
found: Putting i^ ifiA^ feet, v t^6 njxSiSo ftttrtlot'ity i\i 
the vc[tei,aad/=:5P=: 3991 xjiSo feet; then the periodic time, 
•itmieof oDCTCTolution, iiknown tobe ]'i4i« X - * — 

= t JJ17J fceondj; ^ii being divided by (38' ot) atSo", the quo^ 
lient f a (bcwa the number of eomplcat revolutiuu the earth miku 
in the bmc time, aod the Temainder jj Ihewi what part of inothei 
tcoliilioD is made; whcrafcue X xxBo : 57 ; : itfo" : j" jo' :r 
the difietEnce nf lon^tude required bom the ptnnl of piojei^on. 

Agaio, with regard (o the hody projeded from the equator, the 
path will be an hyperbola nbofe focui it alio the eatih'i ceaia, iti 

icmfvetfe lie -, and latus-cei^um 10, ai iletemiacd aboTe ; asd 
3 

tonfeqoeBiIy it* conjugate aie^;*^ -. Then to find at what dif- 



eatth per fccond, therefore will be tbe area dcfgibed 

IB • hours, or the area included by the Eurve, aod the focal dif- 
tanco from the vcrtci and the other end of thceuive, via, the 
' ^ »iX, and in which PS = 1. 




6o L AOi E s' Di ARi E s. {^Betghton} till* 

Meronei fays that the body in 6 hours will be jg of the 
earth'* diameicrs iVorn the center. Mr. Lotus fays the 
equator will go 10*9 miles, the parallel of 52®, 6*7 ; and ia 
6 hours the moving body would be 1486709 miles fioih the 
earth's center. Mr. Abn' Lord 246311, Mr. Geo, Baywn 
ao466o, and Mr. Hauxley 400589 miles. 1 have not the 
ingenious author's foluiion by me, to the intricate and diffi- 
cult queilion, fo fliall fay no more of it till 1 can procure it. 

IL QuES- 



Now if the ordinate TV be drawn, and PT be put =: jr, the 

tranfvcrfc PC =-=:/, the conjugate xX^-zzc, and the area 

3 3 ■ 

«^« 11600x11 ^ , «,- —«. c^tx-^r** 

7984 / 

and the ASTV = ^11^ X ^'^^^^" ; confequemly tbt 

* / / 

X — I ^cx/ix-i-xs 
Jiyperbolic icgmcnt will be exprcfled by ^ + X j— • 

But by Rule IV. p. 3 76 Menfuration, the area of the fame fcgment 

i. exprefTed by ilV^I+Iil+l^ X — ; tl'^'i t^~ «- 
preflions being made equal to each other, and reduced, wc have 
2€9x\^tX'i-.^xx + sxx\/txzz— ]rx-^i>c15V^x+xx; 

or, by rcftoring the values of / and c, it will be x58 ;f V 1 * 4" ly '* 
+ 3xy-v/ix= 3oyf^5 +x-^iX7S W'+lArJ ; and tic root 
X is caGly fou nds 308 3 = PV- Then ST = >/T^ * + VS* 

zz v^cc X iiltlii-»- rilTj* = 4Jf + » = Ut fcmidiamctcis 
= 53117 miles, the diilance required. 



Kp. 14* Qj' ElTI<)lf5Al^8WfRtD, 



6l 



* I{. QuBf^iOM i88 anpwered by the Prop^fer, 

Let « = the fide fought, then will - + ajo = half the fum 

of the fides ; each fide being fubtradted from it, and the three 
remainders multiplied into it, will give the fquare of th« 

content, and will produce 161$^ xx 7 — 131150000 =3 

16 

487526400 poles; which, reduced, gives x = 460 poles, the 

fide required. 

Mr. Turnei^% folution is omitted, as being on the fame 
principles. 



♦ III . Qu ESTioN 1 89 answered hy Mr. Turner. 

I^t B a -=. \o cubits = ^; y = the conjugate axis De\ 
the periphery =: 30 cubits =:^; 
therefore a quadrant BGD = 

The gentlemen of theWeekly 
QracJe have given us a theo- 
rem, by which nearly to find H^ 
the periphery of an ellipfis, viz. 
To twice the fquare root of 
the ftim of the Iquares of the 
two principal diameters, add 
one-third of the corrugate di- 
ameter, and it will give the circumference w ithin lefs tLan 
one-hondredth part of the whole. Hence %*/b ^ -h x ;c -|- y x 
= d\ the root x = 9*056 cubits = 198'aa inches. 

Eat 




* II. QUESTION i83. 

This queftion may be CAfier folvcd thus : 
liCt the two jivcn fides be «,*, and the given area A, Tlicn 



iA 

ah 



:;:theiineof the included angle, whofe cofine call e; then, by 

tr^goiioinetiy, v7tf+TJ--T^ or -^aa ^^b — aVf^i ^*— 4 ii* 
=: tlie ifidc scqniced. 

Cr 3 



6% L A D I E s' D I A R I E s. \_Beighton\ X737- 

But by fluxions, put BC=:a:=5; DC:=c; ^ = 7-5; 
9tzzGnz=:FCi Then, by the property of the ellipfis, FG =: 

f = - vaa — 3f.v, and v x* 4-y ='-v • 

•^ ^ ^ ^^ — x,x 

Throw this into an infinite feries, and the fluent will be 

c x^ . c'^x^ C^K^ , r»3f^ c^x^ c^x"^ ' 

o^-* lo^* 40«'* 14/2'' 28^^*^ itza^* 
— ■, &c. which will be equal to the length of the arch 

CD; and fuppofing x to flow till it becomes xzza, then' 

tf + ;r r, &C. = ^ = tf 4-2 1 

6^*^ ioa° 40a* 6a loa 

^- r, &C. 

Now I find the powers of.^* above r* are very fmall, and 

may be fet afide at prefent, and the law of the progrelfion 

cc c c c c 

in c* being vifible, we have ^ + r~ H -^r h 

^ da 10a J4a 

cc , cc , ce o ' 1 



xBa i%a t^a 

And by redudlion ^* = ai'iy, from which fubtraft the 
negative po wers of c^ which are equal to about 's'^- And 

then c = Vao'ci = 4'544, and the conjugate = 9*088 cubits^ 
nearly the fame as before. 

For the Jeafl circumfcrihlng triangle* 

Put h^=:Ba =10; <: = De = 9*056; z = BF; aF = 

b z ■""* z * 

5 — « z ; then the fubtangent HF "=■ -pr ; and by the 

4:^ ■— z 

property of the ellipfis, 3* : r* : : 3z — zz\ GF^ ; there- 
fore aCF = y i££illll££I£ . Now the As HGS, 

^ b b . 

HKL arc fimilar, whence HF : {GS) yi££A£Zll£££5 

: : {HA) ^4^^ : [KL) = ^ x J^^^hz --^^cczz 

' b — 7,z ^ ^ iz ^ bb 

hut I KLxIIa = xht irtzo£iht A BKL which is to be 



a mmimum 



b bb — bz " /Arrbz — 4^rzz 



^ ^ bh'-trz / 
, I.e. — X -7 sJ 



4Z ^ — az ^ /i^ 



= area: 



> 



»likh reduced is « ? — f- J 5 = minimum ; this 
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in fluxions is 



QjJE STXONS AnSWERID. 



«s 



hz 



2Z 



V 



b — %z 



%z 



V 



b-^z 



BM^^ 



r=o; which equation, reduced, gives 2 = ^^ = a'5. From 
whence the area of the A HKL is = ii7*6 cubits = 39*135 
fquare feet.* 

IV. Question 190 anfwered by the Propofer. 

Pnt jf = 2)^ = the difference of the diftances of the two 
heads from the bung ; ^ =: 
NH=i9'%', 3= BC=: 
l6'75; c := EF=: 14*4 ", 
d ^ CF ^ 54*27 ; then 

and 'sd -- 'sx ziz CH i 
Per property of the curve, 
ca — cc : 'sx + 'sd : : 
*^ aax -t- *^ and 

aa : -^ = 

aa — cc 

AH^ and ^ — 

aa — cc 




(^L 11 ^ 



* III. QjJ E S T 1 O N 189. 

Put =: to zr tranfverfc, z rr: conjugate, and r zr 30 := cir- 
cumference. Then, by Rule VI. p. *3 3 Mcnfuration, ■ > X V 

4 

+ i/V = f, \rhcrc/ is= 3x42^* "cncc zzza 

* 'P 

/ i -r 

/ ^ c c 

*:|-4V a X -= ^•0876 = the conjugate axe very true. 

Again, for the Icaft triangle; Xmzt CF '. FB : : aF : FH by 
the nature of tlic clHpfe, and aFzz FH in all curves, •.• CF ^ 

FB = iaB. Then nk = xaF = 4-«5, and aK r= xFG 

= — ~V«ii'xF£ = --i/iaBxiaB = 211; confe- 

quently Hax flX: = JDCx flJ5^3 =: 1x8*05 = thekaft triangle 
HKL requtred. 

The pTopoTcr nJfo falved this qncftloa, \)UX tht tc^M^^»a^ak wsiCL- 
ted as it was £0 very /ai/eljr printed. 



^4 Ladx E s' Di ARiE s. [^^(jgiton\ xfjf. 

zz ACf and per proj). *^ i bo i i 

aa ■^— cc 

^ > ^ ' : aai then, per i6Eucl 6, a^x — *saacca 

aa — cc 

^ 'saaccx =: *3aabh 4- "^aahbd^ hence kt rrrr-rT — rji rn*- 

z' %aa — bb — cf 

:^ DC^ 15*93 1 74* Hence the iefler head from the bung = 

FB = 35*10087 inches, and CH = i^*i6()t. 

The content of {^|g^| = {^ly^]^} ale gallons. 

cr J ^l''.^^ f wine gallons. 

The whole content 181*9384 ale gallons or a22*io6 wine 
gallons. The diameter of the greateil cylinder infcribed = 
BG = 33'5, length 38*33, and its content 119*8304 alegal^ 
Ions or 146*^84* wine gallons. « 

Mr. R. Dunf/jorne, in a curious and concife manner, has 
wrought this queition, the content being the fame as'above, 
but he makes the diameter 3088, and length 46*587 inches, 
for the greateft infcribed cylinder. 

Mr. Turner fays the queftlon refers to p. 444 of Ward's 
Matii. and the fecond variety is the parabelic fpindle, and 
therefore nfakes the content greater, viz* 195*28 ale gallons, 
and the cylinder's length 43*5, the diameter 23*4 inches. 

y[x, Pilgrim obferves on this queftion, That in all fruftumt 
of a parabolic conoid, as have their abfcifla to their Jeaft 
diameter more than half of the abfciffa to the greater, can 
be infcribed no greater cylinder than th.^ to the fruflum's 
leaft diameter and height. Hence the diameter = 30*^23^' 
length = 49*699, content in ale gallons =: 12^*43^. 

V. Question 191 anfnuered hy Mr. Dunthorne. 

Put X, jr, and z = the depth, breadth, and length of the 

ftone, h = 5184, and r = 48 : then - zz xz, and — = — 

J' cj c 

s: the common difference per qucftion. Whence r .= 

£y 

x\ and jr 4 = 2? ; confeqnently y^ =: ^; reduced 

y^ '■^by = — . Solved, jf=: 18; whence x = 12, and x=:24. 

•C c 

Mr; Jof. Rsffer^ Mr. Rohert Heathy and Mr. Taul Slarp^ 
Jb^F^aoiVered this queition in a very methodical manner. 



Ko. 34* QjT bstionsAnswered. 65 



VI. Question 192 anfwered hj Mr, J. Hill. 
The three numbers are -r-, • — — , and — -7—; x being 

O 27 210 

any number at pleafure: Hence if x = a 18, we have three 
>vhole numbers for the anfwer. 



Tie Prize Question anj'wered hy Mr. Tho. Simpfon 

the Propofer, 

Let the radius be = i ; then the fine of the latitude = |; 
for the verfed fine of the hour from 6 put x ; 
then the fine of the fun's azimuth \ii\\ be 

= ■ i =r; now whilft x flows x 

the arch of time flows — ====: ; which 

V^x — XX 
(becaufe the man's motion is equal) mufl: be in 
a confhint ratio to the lineola (rv) = the dif- 
tance moved by the man in the fame time : 
therefore by putting (t;) for the faid ratio, we have (rv) 




vx 



—; and becaufe the angle (mrv) is the comple* 
V»jc — XX 

roent of the fun's azimuth, it is as radius : fine of (vtrv) : : 

vx 
(vr) : («v) = ■ : the fluent of which is =: 

» 4 

X ^ X^ KX^ (17 X^ 

-" + "^-r- + ^ — ' + ' ' '» &c. X V, and when x becomes 

-, is the diflance given ='3o8v == 8, therefore v = -— • 
» ^ '306 

But the fluent of (vr) is the arch of 4 hours; 60** x v ;= 

1*0471 1; = 37*2 = the diftance moved in 4 hours; therefore 

('8 miles is the required diitance. 



Tht 



i6 La^diss' DfAniEs^ IBefgitonJ 17^?, 



The fame anfwered by Merones. 

Let AB be the line he defcribes, put a = the ipace 
moved 10 an hour, r = radius = x ; / ;= fine, 
e = cofine, / == tangent, y = fecant, q = arch / 

of io**; JB=^, ^^=rx; jfirthe fine of 
the hour from 6 ; « = hour arch from 6 : then 

will • ji = tangent of hour., Let % and 

» be pa/Ted over in the fame fmall part of t — s p- 
time, then by uniform motion q:4a n u:'z 




4au 



ss "^f and by the nature of the circle Vf — J7 : ^ • s 



jr : - = «• And by trlgonom. r : / :r ^ — — . 

Vrr — yy V/.,.— .j^p 

>- ^ -, ■- = tang, azirn* and ^ =: s. aaum. from 6* 

Vrr-^-j^y ' "^ff-yy 

ff 
The ang^ Bia =z azimuth from 6. And r : ,. ' i 

:: {Bh) z i {Ba) i zs — ^^^ ■. , &c whence if =s 

4/Xi3a9 4/^5319 ^ •^ 

The prize of xo Diaries was von by Merones. 

The Ceogrfffbical Paradox anfijured. 

Under the artic pole we can look no way but foiKh ; as fbon 
as you change the pole from being your zenith, you have 
vertical circles, and confequently eaftmgs and weftings.-^^— — 
No two places in an oblique fphere can have their vertical 
circles perpendicular to the plains of both meridians, cbnfe* 
quently no two places can oe due £• and W. of each other, 
except they both lie under, the equator. London will bear 
from Briflol, from £. to N. i deg. 18 min. fide Gordon s 
Geogr. paragr. 4a prob. 43* . 



Mr. 



KcrzAr 



£ C LI J? S E S. 



6r 



Afr. Rob, Heath'/ Anf^er to the fame. 

To determine the bearing of two places from each other, 
ihere is commonly given the diftance of each place from the 
pole, and their difference of longitude, (or angle at the pole) 
tp find the bearing angles. Whence it is evident, that when 
the di(l9.Dces from the (lole are equal, the bearing angles are 
equal. When each place is 90 degrees from the pole, each 
bearing angle is ^o: confequently thofe places muft bear in 
a contrary dire<Sion, viz. E. and W. or each other, which 
can pnly be when both places are under the equino<5Hal. 
For If the diftances from the pole are equal, and not eoual 
to 90 degrees, then one place bears as far from the weft of 
the other, as that bears from the eaft of it; and if the dis- 
tances are unequal (as of Briftol and LondonJ the bearing 
angles muft be unequal, and confequently thofe places can*t 

bear contrary. The folution. 

Given the diftance from the pole to Briftol equal to 38 deg, 
tomin. from the pole to London equal to 38 ^^. 28 min. 
the angle at London equal to ^o deg. the angle at Briftol 
will be found by a fingle proportion equal to 87 deg. 49 min. 
which is 2 deg. 11 min. £. to N. London bears off Briftol. 



Of the Eclipfes in 1737. 

within the fphere of the earth's orbit will happen four 
iclipfes this year. Twice will the moon in her wandering 
courfe interpofe, and hide the fplendour of the fun from 
falling on the earth, or its atmolphere : And twice will the 
earth in its courfe fo fall in a line between the fun and moon, 
as to hinder her receiving the light (he borrows from the 
fun, to enlighten the earth by reflexion. The firft is the 
greateft eclipfe of the fun that has happened here (ince the 
year 1724, or that will be before 1748, on Friday tbeiSth of 
February, at three in the afternoon. The feveral calcula- 
tions for divers places follow. 



Computed by 



By Aftron. Carolina, Coventry 
Mr.Cbattock. \ \ZtZ, 

^fr. Leadbetter, London 
Mr. T.Williams, Oxon 
Mr. T. Withnail, Namptwich 
Mr. Sam. £vans, Cornwall 



Beg.|Mid.lEndiDur. 
h.m. 

3 46 



i »5 
^ 33 

Z I 

I 56 

^ 3 
a 50 



3 i8 
3 S<^ 
3 214 
3 18 
3 ^7 



o 
13 



» 35 
1 39 



13 



5 6> 41 

4 4ii» 41 

4 38|2 3* 

_, 4 44*i 40 

40U ^<^xl AQ 



Dig. 

10 J 
10 4 

10 5 
945 
948 

|io3*I 
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Mr.A.Lord 
at Leicef 
ter, by 



Beg. 
h.m. 
% II 

15 

32 

47 
II 

31 
56 
S5 



% 
I 
I 
2 
I 
I 
I 



Shackerley'sTab. 
Harm. Coeleft. 
Leadbetter's 
_ Newton's 
Mr. T.Cowper,Wellingborrow 

C Kirkleatham 
Mr.E.HauxIey,jYork 

(.Newcaftle 
Mr.W. Mobbs,MixburyOxon'» "li 
Mr. Forfters, Branfpa'th i 53 

Mr. C.Forreft, Newcaftle a 21 

Mr. Tho. Wade, Leicefter i 3c 
Philoftratus, Leeds i 47 

Mr.W«,.Brown.f£S;y,»- 

Mr.T.Sparrow,{SShama., 

Mr. Rob. Cooke, Newcaftle 
Mr.J. Wilfon, Morpeth 
Mr. Peter Barons, Landfend 

r London 
Mr. J. Bulman, < Carlifle 

C Deptford 
' ^Coventry 

»* T TN 1 • J T..ondon 
Mr.J.Dorking,^^^^^y.^j^ 

C Wreniham 



% 
1 

% 

I 
2 
% 
% 
% 
% 
% 
% 



26 

41 

13 

^3 
29 

22 

3^ 
«5 
47 
28 
29 



Mid. 


3 37 


3 39 


1 59 
3 16 


3 34 


i 59 


3 24 


3 «3 


3 35 


2 17 


3 45 


^ 57 


3 10 


3 41 


9 39 


3 41 
3 46 


3 7 


3 37 


2 50 


3 51 


3 44 


3 53 
3 46 


3 49 


3 50 


3 J* 
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4 59 
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43 


II 17 
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2 


46 
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4 33 


a 


46,11 Z2 


4.53 


^41x1 S 
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a 


50 XO 24 


4 38 


a 


4a 945 


4 37 








4 53 


a 


41 958 


4 40 a 


4710 30 


5 4» 


4a'io aj 


4 19. a 


49|ii 18 


4 32 a 


45;ii a? 


4 56 a 


35 


10 II 


II a^ 3 


18 


64S 


4 55 3 


34 


10 16 


5 03 


34 


9 56 


4 34 a 


SI 


10 50 


4 50, a 


37 


10 13 


4 3. a 


40 


815 


5 5 


2 


36 


10 c 


5 3 


2 


41 


10 a3 


5 7 


2 


37 


10 c 


5 Q 


2 


35 


10 5 


5 4 


2 


37 


10 9 


5 6 


2 


3» 


10 n 


5 10 


2 


41 


10 1 1, 



2. Eclipfe 



The above EcIipfc was obfervcd thus : 


At 


By Begin. 1 End 1 




• 


h. m. s. h. m. s. 


Fleet Street, Lond. 


Geo. Graham 


X x5 3 ap- ^ 


Greenwich \ 

Cambridge 
Komc 


Dr. Bcvis and ") 
Dr. Hal ley J 
Ch;i. Mafon 
D. de Ravillas 


X xs 39 

X 38 30 
3 43 * 


5 3 a9at>. t 
5 1 5 2 tr. c 


tiologHA 

H dill burgh 
.bid. 


Col. Mac Lavarin 
Hon. Sir J. Clerk, 
But. 


3 33 34 
2 5 S5 

2 5 3<J 


1 

4 44 J I ap. t, 
4 44 50 ap. t. 



TJiis cclIpfe was obicrved to be Annular fi-om about Morocth 
In NoftJjunjbcrlaud to beyond lavemcl's \u Hoith Britain. 



AXordCfJ 
•by ^N 



forLeicef- 



^■^ Eclipfe of the moon March 5, at noon, iniifible. 
;. Sitn eclipfed Augull 15, at 1 tnoming invi{ible. 
t- Moon cclipfed on Monday Auguft 19, ui S morning. 
Computed by 
By Aftron, Carolini, Coventry 
Mr. Chattock, LondoD 
Mr, Lcadbetter, London 
Mr. Sam. Evans, Cornwall 

rShackerley'sTab. 
3 Harm. Ceeleft. 
1 Leadbetier's 
[_ Ncwton'fl 
Mt.T.Cowper,Wellingborougli; 
Mr. W, Mobbs, Mixbury 
Mr. T G. Forfter, Branfpatli 
Mr. Tho. Wade, Leiceiler 
C London 

M,.Wo.Bro«..jgX';;" 

■CRome 
Endymion, London 

Mr.T.Sp.now.JEi,?'"' 
Mr. j. Wilfon, Morpeth 

rKirUeaiham 

j,.E.HaaxIey.jSJ,,(„, 
C Hexham 

b. J. Bolmin, i Carlifle 
(_ Depiford 

^^^ t Rotterdam 



t; 



3 40* 

3 isli 30 

3 aiU 34 

J IJ 

» 57W 

4 i;j »9 
3 i^J 

J [64 15 
3 194 »S 
3 404 51 



3 41b i8 



^H Ullt. 



ilfo obfcrfcd ihif year ty tvenl perrons, patticolail;r tf 
7- BraiUt, Sav. Prof. Allton. in the months of Jimiarf, February, 
ind March ; and whe from bit obfervj lions, «a the fuppoCiion (A 
iParabolie Otbii, eomputci thefe Elcmtnii : 
Ini'tPerihtlion Jan. 19, Sh. aomm. Temp. Equal. Lond. 
Inelinilion of its piih 10 the Ecliptic — iB" 10' 4!" 
Plate of the Defcending Node — — S '* '" — 
Place of the Perihelion — — — XZ i.S SS — 
Dift. Perihel. ftrtn the Defcending MtKle 



I, Difl f 



1 1 Moiion — c 
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Ladies' Diaries. IBeigitonj if J7. 

I. QuESTioK 193, by Meronei. 

Ye bright fona of art, that a rule did impart 

Id the * Diary 1735, to obtain 
The folid content of a conic fegment, 

Cut off by a TcrticaJ plane.-}- 
Since ye're fo expert, proceea in like fortj 

To compute us the iurface convex 
Of a fegnient the leffer, und all fuch to meafute 

A genernl theorem annex. 
J^attin.iTi, frafeftiin iht Diarj 1 11^, ani MfvitrUia iifS- 
i PrrftaJicuhr It tbi. hufi. 

II. QoESTioN 194, ty Mr. J. Turner. 

Ye diarUn train, whofe genius and parts. 
In the various branchES of the. liberal am, 
Have lb long been experienc'd ; pray, lend us a while 
rYour affiftanee, two brethren 10 reconcile. 
J The cafe it ftands thus : Their father, at's deaib, 
Ai> elliptical Reld did unto them bequcaih, 
?Whofe axis tranfverfe is jufl fixty chains, 
T'lie conjugate forty precifcly coDtaine. 
Within this endofute a pond there was made, 
Whofe jufl ftcuation may thus bedifplay'd: 
if you from the vertex chains fifteen direft 
On the axis tranfverfus do count, and creft 
A femioidinate there, as it's eafy to do. 
Then I'lh' middle o'lh' fame the pond you may view : 
Thro' this pond (for the father (o order'd the matter) 
A fence ii mud pafs. but of fuch a nature. 
At to be, of all other, the HiortcA that can 
Bedrawn thro' the.faid point, and terminate in 
The elliptic periphery at hoih ends, which will 
Cut the mead in two part.i. Exert now your (hill, 
To End the length of the fence, and aJfo what groand 
Eachbrothermuft hue, tvhich from thence may be found. 
Methinks, with tlie firft, C. Mafcn, I hear 
Say, this will do i prepare more for next year. 

in. Question 19s iy Mr. Rich. Lycctt, 

Thereisanoak tree(ilicfruftumofacone) whofe length 
nnyards, thediimeterat the top one foot) atihehotTom 
ihtco 
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(hree feet; and an ivy twifleth round it in themanmr of ;i 
(piral fcrew, that each iwift is ten inches diftant; three- 
tevenihs of thtivy is eat into the tree; the diameter of the 
ivy ig at (he bottom onefoot, at the top three inches. Quere 
liie kogih of the ivy, and the content of both ! 

IV. QuESTioM 196, iy Mr. Robert Heath. 
Three (hips, /{, B, and C, failed from a certain port ia 

north latitude, until they arrived ac three different ports, all 
lying under the equinoitia!; .rf failed on a direft courfe, be- 
tween the fouth and the weft i7j'£'> leagues; C failed i}3 
leagues between the fouth and ealt ; B failed a courfe be- 
tween vVand C 101 leagaes, making the angle or rhumb 
■with ji, equal the angle that C made with the cquinaflial. 
Hence it is required to find the port failed frora, each (hip's 
courfe, and tiiiiance from each other, and their refpefdVe 
pons ? and to folve it by an equation not higher than a 

V. Question 197, ij Mr, Ant. Thacker, 

Let yfB = 1000, SC= tooo, CD = jooo, J!)i? = «ooo, 
and j^E variable ; (hew how to find the p , ,,, r„ „ ,1. 
creaieft area that can poffibly be included '"' ';'/,?■ " "' 
by ihefe five lines. /»/w»m. 

VI. QoijTiON J98, ly Mr. Chr. Mafon. 
On Albioa's Aulhal bounds,_ on SulTex llrsind, 

A range of rocks defend (h' adjacent land 
Frcjm vile invaders, and Jofulting waves; 
Indulgent nauite, whom fte loves (he favcs. 
Eril Seven Cliffs, but now three Charles's call'd, 
The fa-al place where once the Dutch were maul'ii 

The forrow'd front with vifage ghaftly pale. 
Frowns at (he billows of each boi(t'rous gale; 
Fiiendly informs afar, of Beachy Head, 
A (hoil of rocks to mariners a dread. 
O ghatUy fight I a foeedy death to teuch. 
Full oft cjtperiecc'd by the found'ring Dutch. 
Who vent'roufly look o'er the bending brow; 
Pigmy-like they feem to tbofe below. 

Seafaring fowl of num'rous forts here throng, 
Both for their refure, and to brood theii young; 
And when furpnz,'d, each have (heir dif tent cry, 
Altho'in difcoid, yet in harmony. 
, On the broad (houldtrs of thefe cliffs there lie 
,1he fairefl downs e'er fac'd the azure (ky 1 
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Where a rich carpet o'er the fame is fpread. 
And nuin'rous flodu-iheieoD aie yearly fed; 
Whofe (ilver fleecCj SdJ fweeter ndh exceed 
Banlted, or Baglhot, or t'acn'd ColefwoM breed. 

Near, on ihe eaft, there is a grateful foil. 
Which well rewards the tiller's caic and toil. 
Fiir fmiling meada, wheTc once a briny flood i- 
Fine gkd'ing fields, wheie a fair city flood, 
Eaft BoQTn now call'd, whjjtim Anderida. "> 

But niouldring time the hardert flints decay; > 
Here's fcarce one mark where the old rains lay ; y 
The fooifteps dim, die hift'ry dark lo trace, 
The fca, ihe downs, the wield concur that it's the place. 

But Dot to trifle with lb old a lak. 
Hare's what will more the reader's ear regale; 
This fertile place in plentrdotb proddce 
All ilic fubfUntials £i for human ule. 
Fewl, fifh, and fruit, ihefeafoDS ftill'fupply, 
Their luxury, not want, to gratify. 

if from the tpp of iliis nupcnd'ous height, 
You dextroafly let fall a pond'rous weight. 
The time obferv'd, one-eleventh of that ('tis plain) 
The found requires, for to reiutn again. 

Now from the d.iia^raw your confequeDce, 

You'll iind the height of this great entiaence. 

rff Prize QoESTios St' Vlfr. Turner. 

Could I (unlkili'd in verfe) fuch lines incGte 
As would the fair ones pleale, I'd ofi'ner write^ 
And unto B-gh-n (as I now do here) 
Send a prize quelHoH for th' enfuinc year; 
if he approves, ten diaries are the claim 
Of him or her, who iruly ibices the fame. 
" Ib the annext triangle B ^D, 
Tlie fides are given, as below you fee ; 
Upon the angular point ^ as center, ") 
A fcmicircie, whofe diameter > 

Is thirty feel exafl, defcnfaed there. J 

Now, 'tis required to draw two lines, that each 
From both the ^cen points B, D, may reach. 
To fame one point m the circumference 
Of the faid circle (put f fbr prettnce) See the fig. t» 
And fo, as that the anple B FD- thef'Auth- - 

The greateft tliat ii poflible, may be. 
To God this, various raeihods mayfuflice; 
But he who purpofes to win the prize, 
Mull prove htrofelf Ikill'd in arts mathematic, 
Aadfohe it by equation caJl'd quadratic. 

• BA—A,", dQ-=. ij, Dfl = ss(«t. ^ 
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^eftions anpweredi. 



r. QuESTiOR 193 anfiotrediy thePropofer, 

THrough the axil Bn, aod any two [x^a infinitely near' 
each other aa r,f,draw 

ting the bafe in the l.nes 
rn, in, and the phne of 
the hyperbola in the lines- 
at, qi, parallel to the axis ^V 




^^^ 



The ratio of the As 
Bog, to each other, i 
pounded of the rai 
/^n(i to A «'''''• and A nrr 
to A 5 rt, and of the /^Brt 
toABoq^ that is, of ihc 
latio oC/it^ to »r^, and of* 
«/-toBr,andof(Sr" to fl(?*,orof} wr> 10 «t'. Whence 
Anti : ABug :: nr:Br. And fincc Anr/ : A Jr/ ;: 
nr'.Br: Therefore the A«r/ — A»//: A 5r/ — A 5«? 
; : «r : Br. That is, area trst : area ersg ; : nr : Br. 
And fince this always holds for any fmal! correfpondent 
pansof the circle and the conic futFace, it follows that the 
wholes arc in the fame ratio. Hence this theorem, 

As the radius of the bafe : fide of the cone :: fegmentof' 
the bale : forface of the fegmeiit of the cone. 
And the area of the fegment e AvCe will be found to be 
90t'4S Square iocbest The anfwer. 
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ml tnS. 



Mr. Ri. Dnnlhonie'i Anjiner to thtfaii. 



I 

^^H The ciirTc furfaces of cones may be confidered as made 
up of an infinite number of infinitely narrow annuli, whole 
T^dii are in aritlimetical pcogtelRon, and the cofines of ibeir 
fcgmencs equal. 

Let r = radius, i;? = 3'i4i5o &c. and * = the coGoe of 
any indefinite fegmcnt, tlica by the arithmetic of ioHniicSi 



%i" 



5*'- 



-&c.=-tfae 



arch of thai fcgmert, 
Put R^-An, B=Cm, A= Ap, C=AC; and let rf== 



the infiniiety fpall breadth of c 
j_. .->. 'i'i 



i annulus. Then will 

. Ill: 



„6 



^ faperficies of any indefinite annular fegmeai, 
the cutve furface of fuch conic fegmenr. 

Tl>eTeforc fuch curie furfa 
niie number of fuch feiies^ 
creafing " 

«Dd — : 



— etc 

oftitutlDg 
be compofedofan lofi- 






dB^C 



tSC + - 



.thmetic- progreiEoD, 
the number of terras. Coofequently — -■ 

- -iben 

inches, ibe anfwcr nearly 



jl.-^:ji ^JL^ 

tl»e curve of fuch t 

jn queftion IJ7, gives 90J 



of fuch conic fegmenc, which from ihi 
- . I 'J't gives 90J iqu * * 

(he fame is the propofer's abt 



If we fuppafe r = radiiAs, and n = Tcr&d fine of aoi 
indeuiiie fegment of n circle ; we (hali, by the arithnetic a 



of Infiniies, have i\ + — 



i +&C, 

f fuch conic fegment, in numbers aborc 



+. lJl£^ 71 A^C 

''" 840fl- -■ 
the curre fiipeificies 9 
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ir. Que ST I OH 194 anjnjisrti Ij tht Author ^ T. 



tet CD be the line fought. 
= 10 = », AE ■=\i = a, 
CE.= (6fi = i; SF= z, 
SB= X, ^3 = t — x, BC 
= y, F3 = t— x~a + z 

As i: z ■.iyJj- = rS. 

Jcnd, by the propeny of the 
dlipfe, tt : nn :: it — xi 

--- ",, "'" =Jy- Ergo 



Put f 



,=y^ 



Pot ^^ =. 


= (, «4 


r.^ 


r^ 


/I^ 


^-^V 


/ 1 


B -^ 


/ X 


B c\ 


\ 


s Ji4 


v_ 


i-^ 



-/_)7; and, fquaring the parts, wwW 

+ *m5i: — imizy + itzz — ibz7:j + zsyy= bbr — hbsyy. 
Puto=:iij-+rz, %p-=-i>itbh->r^hzz\ g-=:bbr—tnmhh 
— blzz^ tmbbz. Then we ha Te g t« — apji =g. And 

;- = - + ^/^ + ^. Hence it is evi- 



extradiog the 1 
.dent that v/ ^ 



*PP 



is eqvd to the difiereccc of the 



double value of v; that is, of the lines + CB and — DH. 
or CK. Lallh-. OE'^ -.GF' : : CX' : CD* which ii to 
be a maximum ; which in fymbols will he, when the value 
off, p, and 5- are reftored, 
_ b&-i'Z':4-tb*ri — A'>""b't—Ab*izs — S?»b*!''.+4bbr7K 

And, dividing by bb, and fuhffituting Ititers for the known 
i — iz +/a'— /3> + >fz* 

quanimes, ^ + J;-~^«~ ' 

It it evident that this will only produce 
lixth power, by which the value of s cor 
Mr. Ltrd finds tiie length of the fence ji'oj chains ; One 
^^uue liii. up. Theother 17a. ic.top. 



n fluxions, =:o. 
n equation of the 
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MtrsKti, byaaitious and fliort procds, finds CD tl 
fences 3 j'Sa; tJicgreatetfeginent Ii6j'4j;the)efli;r3i3*j» 

From a gcometrital conftruflion ] find the numbers near] 
astoilow: £f=:5-6j chains; GE = %-b\ Sii = ti-ji; 3 
= i'8S; CD ibe Diorlcft fence jj'ij; CB^ii'is; Ep: 
irt; jiB ■= i8-o; FB = j-jg. And the content of tl 
U&af,m.DAfCD = %iS'ir. jSp. The gre iter gW/ATJ 
;=ij.9i 1, ihcihares; and the whole iSS 1 39- 

lil, QviSTioW 195 a^iutrtd-hy the Propefir. 

The center of theWy wt]I be found to lie without the pi 
richcrvof the oak at the boiiom ■055, and at lop'oiipart 
of a foot ; which doubled and added 10 the diamereis, i. 
bottom 3"ii, at top i'o3. Then the fruftum's length on thi 
outWe is 30'oi, and the angle with the bafeis 88" o' ci' 
The die urn fere nee at bottom 9*77, and at top j'ajj feel 
Then a hnc being drawn through the extremity of the to 
diameter and pataild to the central'tine is a mean arit] 
proportional i which niuliplicd by the number of twiib 36'c 
gives a34'». which let be one leg of a triangle, jo^oi 16 
other, with the angle between them 88" o' $*"• The oUn 
fide wiji be found »3j"3 feet the length of the ivy; Hent 
the content of the ivy is go'i; feet, tbrec-fcvenths of whic 
is ]4'6 i the content of the tree with the ivy growing into 
is^joi'i; confequectly io»'i — 34'6 = fij'j feet, the Tcj 
coaieniof the tree. 

^Meroncs■/ Anfwer l» thefami. 
In the cone compleated, let 1 ■=. the length of the . 
F= the circumference at the bafe, rfrr the diftance of tin 
ipiral threads, z =: the fpiral line, and x = the diilance iroij 
the ceriCK to lop of the firft helix or turn. 

Then d ; c :: x : -j, and s : -y : : x i -r— ~ a final 
fpace the ivy moves round. And let the hyp othfnufe I ml 

the ivy moves round in be r= z ; theo z = V »• + ~ Ji,i 

— 'J. ^ — 'J- + XX, And, finding the fiaent, x = ajr^-f* 
ibe length of the fpiraJ ivy. Hence the content of the oal 
viorioi; o/'tIiei7y = 8i'69ii fcet. 

TV. Qjni 
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• IV, QuEiTiOH 196 an/nuered hy the Proftfer. 

Ai Id* : i75'6» ! : f 3J : wS'sg leagues : The portfaUed 
^^■■m is in J* i' north latitude. 

^^B f^j4"38' weft.-) f?' 9'7 

^^K courie of .{ J! 4 47 wdt. J-diff.long. ^o 15 ; Req. 
^^ C^ 40 10 eatt. ) (4 17 J 



^ITOW 



V. QuEJTiON 197 anf-wfrtd b) Mr. Rob. Heatli. 



Let AB=ii<xo=b, BC= 
DE = 400O —/; and let *= 
jIS the dtameier, radius = 1. ^ 

Then ai -^^ 




I.Z BAC:= ZJ?£^C by the nature of a dtele. 



• IV. Qu E s T 1 o H 196. 
Tlie Ma(bii> of ihe proponion, in ibc above oilginAt Ibltltion, 
ka fading the diltance (it8';9] 
between the citieme potit, vill 
cleaily ippe^t from the auoeied 
figure, in which P ttpiclcati the 
pMt failed from, anii J, B. C ihe 
poTti inived at b^ the idpeAiTe- 
ftipi. Foi,GncetheZC=^/(PB 

bythequellion, undrhe ^A com- . i-t i • 

men loihe two A» APB,.APC, -"- a ^^ 

thnelure ibe thiid aogtea ire equal, 

and thole triiingle»equiiii£ular. Hence then PB (roi): P*l (tTJ''i) 
! ! PC(i))) :AC= i.ia-93. And in l.ke m.inn(T as ^C : AP 
! : AP ! AB. Hence the pttpmdicular ind ihe m^la ate cafily 

,ce aTfo the problem will lie ejlily ciniftiui£lcd, ¥ot it ii <n*( 
jiC fourth ptopoitloml to the iliici: yfi-titoi*. 




I 






if« r-anisf Diaries. lBiigitan\ 
►The ii a£^+ ZC£fl=Z ^£C whofc fiM=-^' 
[(f f y^l^^ ; and the Z C^O + Z /)^£ = Z C^ 
whofe dae — -s/ ' ' + jv ■ ; then fay 

But .^C' + CE* = ^£* hy 31 Eud. 3, which is in i 
eebraic lermi, 

,, ihhce , , , /a* — a*hh-a'^cc + bhceQ~* 
•h +rt + »s<:v 1 N 

Whence by reduflion and the converging feriea a is, found^ 

L But the diameter jIE or radius ^^may be more expa 

Kdtiou{ly found by a tible of natural does (whii:h-is an inver 

vtion of my own) by finding our four chords, in the propoi 

I tion of tbe chords given ^5. BC, CD. DE. By » fe'^^ 

wiali, I find the angle .VJ^w, under half the chord = 8" jj 

ihe next lefs to a minute ; and 8' 40^ the next greater, "tt 

operation is thus : 

" ' " ■" Nat.Jtn^ 
Taker 839 00= lUcj'gSi I 840 o 0= "J-^ ; 
angles? 17 30 »9 J3 =i»:no_i-98i t; j* *j j7 = »» L^} 
correO '-6 45 i) n =3xi503'98i iS ji j* 40= 3 x f ■- s 
iJjond.CsSj? I io=4'<ijo3'i(8t I 37 3 J9'i»=4>' ^11 : 

>. O ii4 46ditF. Sub. 8i,j7 3J ui " "" 

--/, as ii' it" s"' tofio", To is 1' 14" 46"' lo 13*4!'" to b 
added to the next lefler angle: Wncoee f 39' 11" a" ii ih 
true angle /i§m; confequenrly ij" 1%' is' jo" = and 
A%B; and iince .^^fl is an Ifofteles iriangle. the and 
j^Tfl = JB^j=ti* »o' 47" Ii". By trigonometry. U 
17» j8' &C. (i974'9i9 N. S.) : tooo : ; fli" iC Sic. (flSBft-iCi 
: 3Ji3't^S = ^^ Whence /^£ = 6646'3i6 the diameie 
required. 
Confeqoentiv the greaieft area of the polygon ABCQEi 
-Jl = i4jC;-640 iie, very neat the ituih. 



The famt anf'oicred by Merones. 



When the arcR is ihe greateft poffible, 'lis pJain the angles 
ACE, ABE, and AD8 muit be right angles, therefore 
the figure AUCDE is to be inlcribed in a femicircjc whofe 
diameter is AE. Let AB be called d, BC =: i. CD = c. 
DE —d, BP = X, AE - u. The As ACE, BCP, DEq are 
'iicaiUr; therefore b : x :: u -.'-^ =SC, Audi: </ ill— xx 
:: J : ■^'/ib — xx = Dq. And by Eucl. 11. ii, -^^^^2 - 
ic-Vii-^—'^bo—xx-CE-''. h.T.A aa-^hb-¥%ax 
= y/^*. And byEocl.L47,yC» 4-C^> =,?£'. Or 
i,ii = atf + iA + fc + rfi^+ iflx + ^\/ri^^x=: 

xj + jax + -— - V*i — yx. putting // for the known 
qaantities. Hence we have jj + lax -\ — — >/hb — xx 

bhce-'rhlddA-thcd^/hb-xx ,„ . , . , - 
^ . Which reduced gi»es 

»=i795-o3iS; and AE = (SAifi'jiSj^; and ilie greawft 
area i4s6TJtii- 

Mr. ff'a/ii-r Trolt gives the dwmeter 6fi^6"j j area 1456740. 
Mr. Rubinfon (not cgnfidenng 11 in i femicircle) I4i47ij0"j4: 
■nd Mr. C)Vi/but 14251855. Mr. Tattan 1361)1100. Ariih- 
nutUui i4j6;'6jt. Mr. CMurn fays 'tis j^oti7j, agreeable 
to M. Grade. Mr. Dorljng 14567641- My. Firflir usf'l^jS. 
Mr. Lat^ii alfo folved it. l/lT.Thacker's number is I4j07*j6o, 
aod he flicws that the figure muit be in a. circle. 



V VI. Question 198, l^ Mr. Mafon. 

Irft a be the time a heavy body requires in falling from 
the top of the diB'; then — = >be time that found requires 
to move ihai fpace^ b = i6 feec, c = 96S fe». 



i" 



K 



-E s' D I A K t E «. \_BrightM'] 11%%. 
- per qoelh aod ii*tf«=:ca, which di- 

Tide by a, and it is iifa=:c; therelbrea = — j-^ j'f 
fecoods, the time fougbi. Then s'S » j'j " ft = 484 feet, 
height fought. But if b = idA the anfwer is 4Si'4i 

Nat. PsTcivai. If found move 1141 feet io a fecond, as bj 
kle authors; then tJie hdght foughl is 6ii'4]4feet. 

ICd. Dagger'/ MJ-wsr. 
The defcsni of a weight,* and motion off found. 
If agreed in one fecotid of lime 10 be found : 
By the numbers annex'd, as the modeiDE allow. 
Then the anfwer 10 Mafon hereunder we (hew. 
And the height of the rocit wl!l be found to appear, 
Two hundred and twenty two yards very near. 
The procefs let Chriltopher I^cw if he pJeaie, 
I'll not fcare the Jadies with /V% and with S'a. 
* Weight fatit 1 6 feet 1 ituh. f Soond movei 1 141 Tcet. 
Mr, Pa^'te ufing the laft data gives the height £7o'i46 feet 
Mr. MitchcH (iound'smot. 1140) anfwers 667'8 feet. 
But taking the modern data, moll of my corrcfpondent* 
give tlie true anfwer 670 feet = 133 yards i foot. 



Prize Questio 



an/viered 6j Mr. Rob, Hca^j 



In flic triangle ASD, there 

PS-io = if. 

Make ;'5 parallel to 5ZJ; 
draw.fn £7 perpendicular. la 
ihe center C dcfcribe a cir- 
cle, to (ouch the given one 
at F, thro' the points B, D; 
the point of contaS F, from 
which lines mult be drawtt 
10 B and D 10 conliiiute the 
grcHtcIt angle, which \i a 
maximum. Draw r,/, CD 
and .'If the perpendicular of 
the triangle. In order to in- 

TeltigxTe the center C, and the line; BF and DF, (iad th 
perpendiculai ^p = 36*434* =wj=,i; qp = Am^to'g^ 
~^S nodletgC=a. 

The 
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pf 




! 
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IVo. 35- QVB STi ON 8 Answered. • ^t 

Then per 47 Eu cl 1, Vaa -r dd =z CD = CF; Vaa + dd 
+/= y/^; and Vgg -r AA -^ 2^a -i- aa = A C=zs/ao 'Yda-^j\ 
Whence gg-k-hh-^- dd ^ff-^ %ha = if'^aa -h </^/ by invo- 
lation and traDfpontion, or i -h a^^ = %f^aa -\- dd by 

fublKtution. Whence aa + , , ■ .. a = ^-p — — t • And 

tf = 5*10^47 • confequently AC = 4**97. Now the A ACm 
and Apr are fimilar, mC : -/^C :: Ap : ^r = 37*687; 
AC — Ar zz rC'=L 5*283; whence Fr = 22-687; i?r = 
*6*i39; jLCAm = 7>« ix'- Z r^F = 47^ 9,'; BF = 
22'9i; Z>iF= 41*02; jLBFDzziQd* id a maximum.* 

7be fame anfivereJ by the Propofer, 

In the laft figure draw An perpendicular to BD, and Cn 
perpendicular to An, and Cq perpendicular to BD. Put 
B qz:2%rs'=^^* AF=zVs^=:b, Ap=:s6'4 = c, pq=nC 
= n*i = ^; SindCB :=: CF = x, Cq zz np =zy. Then is 
C A= b -h.x, and An = c +> 

And by 47 Eud. x. { 11=11^^.7= c c + .'cy + , v4^. 

SubfHtute for xx its valuej;>+ww, and then hb -r 23vx^ rv/^^ 
'^yy -^mm^cc -h ^cv -^yy -^dd. Put n = cc '^ dd — 

^3 — mm, then a^ V>'>' + mm =n-^2cy; and, involving, 
Abbyy + ^bbmrn = />/? 4- 4«^;' + 4^^J'> Lallly put 2j> 

4 nr , Abhiuv/ — nn . 

And, extradling the root, y = VPp ■+■ ^ — p = 5*1 ; from 
whence the angle BFD = loo** 30 . 

Arjjmoered 



* P R I Z E QjJ E S T I O N. 

This problem is very cafily conftru<5led in a'l its cafes, viz. 
when the angle is to be cither a maximum, or a minimum, or a 
given quantity. For when it muft be a given quantity, it is only 
deicribing on the given bafc B D 3, fcgment of a circle to confai« 
the given angle, which fcgment will cut the Riven circle in two 
points, either of which will do. When the angle is to be a maxi- 
mum or a minimum, the circle BFD muft touch the given circle 
^ PFS rcfpc«£Uvely below or above the vertex -<4; which is very 
well done in the ixth prob. of Lawsom's Apollonivs on 
Tangenci^s. 

J^ry Ma/A VoL IL I 



=»•s^ 
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Calculated by 
from Aftron. Car. CoTentry 
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jinfnuered hy Mcrones. 

Draw the lines Dt^ 5/, Bo\ then the .angle BED or 
JioD^BsD+sBo} whence BFD is greater than BsD^ 
To find the radius, let J?^ = ^, />^ = r, Jp =^pf A F 

=: r, Cq'=^ x. Then will BC = CF, or V^^ + xx = 

V^r -{ pp -i-zpx -^ XX — r. Thence ctf + pp + apx = 

i^^ + rr + »rv'^^ -H xx. And (putting // = ^ r 4-p^ — 

^^ — rr)// + a/)x = arV^^ + xx. And laftly ^^ x x + 

Apsjx = A^hrr — /♦. Whence x = 6*38716, andFCsr 
^^•19, and the Z -ffFZ> = ioo<' 3*'. ^E.L 

The prize of 10 Diaries was won by Mr, RL Cihhns^ 



Of the Eclipfes in 1738^ 

There will happen but two eclipfes this year. 

The firft of the fun on the 7th of February, at fix at 
night, the fun being then fet, and invifible to us. 

The fccortd on friday the 4th of Auguft, in the forenoon; 
the feveral calculations for divers places are thefe foUowing» 
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S4 Ladies' DiARXEs* ^Bctghton} X7j8. 

Ne*w ^ejiions. 

I. Question 199, by Mr. Tho« Bird. 

A fpark having gain'd a young darafers confent^ 
He unto her father fubmiffivtly went, 
Defiring the favour to make her his bride : 
Unto which petition her faiher reply d, 

* I have a nice garden, whofe beauiffuJ frame 

* The form of a rhombus exa6tly does claim: 

* In which is a fqyare irfcrib'd fo by art,. 

* To touch the four fences alike on each part. 

* Each fide of this garden, fo plfiaiiint and fair, 

* Eight chains and ilircc-fourths of a chain does declare; 

* And alfo the fquarei in the middle inclos'd» 
*■ Each fide of fix chains is exa6iy composed. 

* Now tell us the garden's true area from hencc^ 

* And I with your projedl of love will difpenfe. 

* But if your bcft judgment defedtivc appear, 

* In marriage you never muft corapafs your dear.' 
Now therefore kind ladles . come lend us youi aid^ 
And fhew Cupid's captive to compafs the maid L 
Produce the equation quadrat c with care, 

Kor fuffcr poor Strephon to bhed in defpair. 

For if your aiTiftance you long do negledb. 

His hanging or drowning you Toon may exped... ^ 

II, QuESTiOK 200, by Mr, Ri. Lovatt. 

It was the ninth of June my friend and f 
One evening late went forth to fpy 
Thofe heav'nly bodies which to us appear, 
Irikc blazing tapers, wand'ring in the air. 
Then flraightway we a fuppofition made, 
Tiiro' boundlefs aether, and it was convey'd 
Round the celeftial orbs as fwift as thought, 
Viewing thofe wond'tous works by nature wrought^ 
Thiee ftars among the reft, their rays of light 
feem'd to enlighten the dull (hades of night; 
Their diftance from each other as we took, 
Inferred are i'th' margin of this book. 
Their angles alfo, at the zenith made. 
From thence we did their altitudes invade. 
But here we ftopp*d, no farther could advance, 
Qv^r theorems faU'd us, and our works- were cjiafice. 

Tlie 



Vo. ^S» Ni w Qj;e STXON 8. 3j 

The altltudei therefore fair ladies give 
In the next Diary : and your fame ihail live 
While the terraqueous globe her orb ftiall keep, 
Or Adam in the iilent grave ihall ileep. 

Given AC = 67** a8', BC =: 

6o«o', JB=:4o<> o'. 
The angles ADC = 148** 6', 

CDB zziii^" sa!' 
Required JD, CD, and BD ? 




III. Question 201, by Mr. Chrif. Mafon. 

flUppofe a (hip fet fail from the latitude 51® north, and 
fliape a north-weft courfe, and fail without interruption. 
Where will it at laflr arrive^ and how many leagues run ? 

IV. Question 202,. by Mr. Tho. Cooper. 

In a northern clime, two * hills fublime 

Attrad the diftant fight ; 
Th' excefs of one, i'th' margin's f fhown. 

Above the other's height. 
If from the fummit of each mount 

A line extended be. 
The length thereof you muft account 

Juft fixty miles and three; 
Their fite is fuch, This line will touch. 

And reach the earth's furface; 
And the conta^, it is of faft, 

I'lh' intermediate fpace. 
I pray difclofe the height of thofe ? 

And alfo at what time 
The radiant fun, on each of them. 

Will firft begin to % Aiine. 

•* The hiMj} bill is in Ut. 6 s deg, the otkcr U ^4 deg, 30 mn. 
f Dif.^fcrp. height 119 yards; <€r» ra» 6p8oooo. 
t Oh the -winter filfi ace. • 
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V^ Q^ s s T I o N 203, hy J. B. S. 

A ball of lead hanging from the top of a hall by a ftring, 
drawn over a pulley, which is ao foot long between the cen- 
ter of the ball and pulley, is fet a.fwinging: The moment 
it begins to fwing, a perfonj holding the other end of the . 
firing, Itegins to pull it, and draws up the ball, and conti- 
nues fo to do, at an uniform ratio of 5 feet in a- minute, 
until he has pull'd the ball quite up to the pulley. Qyere, 
How many ofcillations' will the ball make before it reach the 
top? 

VI, Qjr E STIC N 204, by Mr. Mafon. 

Soon after a hard gale of wind, fome perfons. {IrolUoff 
along fhore, upon the look-out, found, a large cafk iult 
driving afhore, which proved a piece of old Jamaica rum : 
They loon boarded it, and racked off forty-one gallons, and. 
fillea up the cafk again with water, and acquainted fome more 
of tlreir party with their fuccefs, who went and racked off* 
the fame quantity of the mixture, and filled it up again with. 
water : la -like manner it was ferved fo twice more ; and at 

iaft, by the proof, there was found' airrr gallons of runi^ 
remaining, the reft water. How much did the whole piecd: 
contain, and how many gallons- of rum was drawn out at: 

each evacutioD*? 



The PkizE Question, by Mr. Ri. I>tmthorne.- 



^Lk 



Let y^FA'bethe conchoid of Kicoraedes, which is.con*^ 
tinually approaching nearer- to the. 
line B Cf yet. if continued ad infi^ 
nitum could never meet.; \^hich at 
Iirft fetting out to generate the line 
AFK, the diftance BA\% 16 inches;, 
and the diftance BP is 24 inches 
from the pole P to the afyniptote 
BC. It is required to finjd the dif-- 
ranee of F, the point of infledion o£ 
the curve, from the line BC?,. 




^uejlions 



Qjj estionsAnswek id. 



^3,9- 

^uefilms anfwered. 

* I. Que jTioH 199 arr/io^red ly Mr. Rob- Heath. 

LET * = the Cdes jIB = BC,.kc. = S'js chains, ar = 
r/ = /i, &c = 
6 chains; then ii it evi- 
dent f^i=:/= J chains- 
= e: Let Bz = X. By 
fiinilar As, x : c : : x + c 
■ ; -^-i^ Xe = Jo. But 
^o» +ife'' =^5' by. 
4T Eocl. t, nhich is in 
agebraic terms 



By redu flion 
. by camp. G a: 



3, 

/ 


^ 


r 





/ 


f 


l\/ 


at: 


i 


-•■■A 


/ 


•■ J 


/ 





whence the equation be 
a>mnxx''6-ts=<=~cc 
By comp, D and extrac 



±*/9-76j6ij — cf + riij = 

ambiguity of^ihc queft.) whence the area of thg rhombus 



1-i; (accortTrngtOfhe 
«r.girdcn.v^JCZ> = 73-jchain3 = 7a..ir. i6p. 



IS Ladie 8' Di AR I ES {^Dctgkton} 1739. 

The fame anfwered by Mr, Hen. Travis of JVirkfworth, 

Ere<5l the line BE perpendicular to CB, continue the 
Kne hfiiW it cuts BE at f^ let fall the perpendicular BG, 
which is equal to zf=.a\ call /F, x; SLnd/B^y; then 
will r/= ^ — y: Nqw it is evident that the r^dtangled tri- 
angles, C^f, ¥Bfy ;ind FOB are fimilar, and that G^y and 
FOB are equal, becaule cf:=iGB\ hence per47£ucl. i, 
fB^-^BF'' =fF^; ih&i is, yy + i'b—aby'^-yy.::: xx> 
= bb — 2by+ 2yy ; and fc : jC : : fB : ft, or <7 : b — y 
:: y : X, \' ax = by —yy, and — lax = — %by 4- ajfjf, 
iJ^ — 2by + %yy = ^* x- Now if for — %hy -f- %yy we put 
a<?x, its value found, we have bb — 7,ax = xx, or xx'\'%ax 
zn bb' Hen ce xx -^ ^ax -k-aa = ^^ + ^^ ; V x -f- tf =5" 
\^bb -haa := 9*25 ; ax z= by —yy, or ^jr ^by •=. — ax^ 
and j-jr — 8'75J' = -- ^^8*75 ; then y y — Z'isy ■f-4'375* = 

— I«7J + 4*375* ; y — 4'375 =f V — i8*75 -4" 4'37i*> 
•/ j^ = 5. And the area of the rhombus- — 7 a. i r. . 16 p.* 

II. QU£«. 



•**'-. 

^ 



♦"I. Question ippi 

Prodtice the fide ^D of the rhoinbus both ways te meet die 
oppofitc IJdc fe, fhy of the fquare, produced, ia P and ^; then- 
will Pj^bc z:i%AD\ For, efi=. x,ro, and Pe-rzxAr (Eccaufe 
lezzx^r), \' Pfzr. >Ao, and by fim. As, ^^= x^D. The 
problem is therefore reduced to this, To apply a given line P^ 
(or %AD) between two lines fe, fb, given in pofition, and to 
pafs through a given point g; which is one of the problems of 
APOLLO Hivs Concerning Inclittatuns, and which may be thus eafily. 
oonftru<5led. 

ConJirunUn^ . 

In fg produced take fR zz xAD the given line, and draw 
U5 J ^/> ; take alfo ^T fuch that the re^ngfe fTg bezzRS*;: 
then will the center T and radius RSctoCsfe and /A in P and ^ 
which will be the points required. 

Demonjl ration. 

Since fTg = J?5* = TV^, •.• Tf i TP 11 TP: Tg, andc 
confequently the A« TP/, TPg arc fimilar by Eucl. VI. tf, ••• the 
Z.TPgzzthe Z.TfP= j^RfSoT ^LfRS; in like manner the 
Ji,T^P=z Z, RfS ; confequently the A TPj^is fimilar to the 
^/if^; butJiJS or ^/sXP oi X^, \- nlfo P^zzfRzzzAD.. 



No. 36. QjJ estion^sAnswered. 89 

• II. Question 200, by Mr. Robert Heath- 

g « r^6' = 67*»a8'=^i^ •«* I g 5 Cy^DCzz j^V* 6' = /; 
,>-S 5 /?C =60 o =^f J5 I .>"«;< ^/>/^ = 121 54 = tf ; 
0**C/^5 = 40 o =r>;2; f O^ 0^/>^= 90 0=1. 
Whence by trigonoraetry is found the angles CAB = 69** 30', 
ABC = 9o« 00', ^6*^ 44** 7'. Let x = BD. Theo by 

^eric trigonom. c :t : : x : - = s. Z^DAB* 

Let m =r fine angle ^'y^j^, and ji its cofine. 

Then m s/iLZUL — !f = s. Z ff^D. Say 1/ : -J ri 

cc c 

/cc — XX rtx am . ft ax ri/* i^^^ 

arv <— '' —r-^cc — xx y=:DC. Now 

cc c dc cd 

the fine Z ABB = sf ^^""^'^ ; Then fmcc Z y^i?C 

cc -:- CCXX 

= a right angle, therefore the complement of Z /^J? D =3 
l^J-ZLll - Z.DBC. By fpherics, r : 3 : : - s/l^^^^- 

c ^ <X ^ ^ C l — XX 

hx /t— ^r -.^ <?«f , nax „;- • * 

: — V " ' ■ =i DC =-T- V^"^ — xa: — — j-. \^n«(A 
^tf- I — xx dc c a 

equation reduced, and turned into numbers, will be 

V5495A0 V4i3i7i^9^7 — A'* — '945629 x= -^ — ► 

V 1 — XX 

Solved* x=:'47477> &c. 

C DB = 2Z^ 21' >„,i,^r^ ^^^ C^i^ 39' ") are the alt. 
Whence ] CD = 40 ssi ^hZt^^^' )^9 ^ [ cfthc ftan» 

I JD = 29 29 > P^^'"^^^^ ^60 31 5 required. 

N..B. Tkis ff/tthd is univerfaly ivken the ghen an^U ex» 
ceed a right angle^ 

The Propofer Mr, Ri. LovattV A7ifu:er. 

Put h = fine of ,W ~ by fine of the Z ADB ; /> = coflne 
AC\ d^ilTiQBC-T-hys.j^LCDB; s. ABCzzn\ ?nd ?;/ = 
its cofinev^ = 8. Z /JBD, Then ^Z; = s. alt. ^y/J>. And 

mV^ — ^^ — ^'w will be = s. Z DBC; and nd^-L — aa 
'^amdzz .^.CD, H ence this analogy, as radius i^: cofine 

AD = Vi •*- ^^^/^ : * cofine C D tz 

y^^afund^ Vi — ^^ — aainm -^ aann — nn -r- 1 : />, 



^a L A D r E s* D 1 A.R I E 8. [_Beighton] tfiq* 

Therefore i ^^ aabb k^ %anmd* Vx — aa — aamm + 
aann ^^ nn -^ i i '=^pp* Which gives AD =: «9® »9% 
BD = 28* z I, CZ> = 40*50; whofe complements are the 

altitudes* 

. - ' 

** III. Question 201 an/wered iy Mr, J. Mayt juff* 

of Amfttrdam* 

The fliip will arrive at the north' pole, and the leaguer 
run, will be the length of the loxodromic, beginning at the 
latitude of 51 north, and ending at the pole, after having 
performed infinite revolutions about the faid pole ; the length 
of the faid loxodromic will be ia78'56 leagues, fuppoCng 
the earth to be a true fpherical figure ; and the circum- 
ference according to Norwood's obfervatioDSr likewxte the 
*Aiip iafinite fmall. 

* The fame anfivered fy Mr. Walter Trott, per Corollaty 
to Proi. Xil. Stoiit'x Appeudix^ 

Suppofe a line drawn infinitely 
near 10 PB ; then may the tri- 
angle made thereby be looked 
on a redilinear; and making nm 
radiusx mr will be the fecant of 
the courfe, and a = PA = PB; 

Am =j; L *°4 ^ ^ = ^ = fluxion 
of the diff. latitude ; then per plain 
trigonometry, R : fee. courfe : : 

X : y. Hence, taking the fluents, 
y = fecant of the courfe multi- 
plied by y, divided by the radius. 
The fbip's diftance failed is 1103*08 
leagues, and then coincides with 
tfhe pole.. 

Mr. 




* Iir. QjTE S TI ON 201. 

A Complete Tnvefli Ration of this qucftion may be fccii at Q]^cft< 
^^ of our MAra* Miscellany. 



No* 3<- QjJ ESTIO«sAllSW«RBD. 9I 

Mr. Tho. Bird anjhuers thus : . 

The fmall decrements of the fpiral, or the diftance the 
Ihip runs while it pafles through finall, but equal angles of 
longitude (as at every o'oi deg.\ are a feries of geometrical 
proportionals continued decreallng and ending in o, in the 
pole: whofe ratio (i'oooi745) together with the firft or 
grcateft term (0*57736) andlafr orkaft (o) being known j 
the fum of all the feries or length of the fpiral is eafily found 
— 3309 minutes, of a degree, or 1103 leagues; wh ch may 
more eafily be done by fluxions. However it may be folved 
to a geometrical exadtnefs by this eafy and known analogy. 
As the cofine of the courfe co. ar. 0*150515 
To diff. lat. 780 leagues — 2*192095 

So radius — — — lo'oooooo 

To did. run 1103 leagues 3*042610 

After the (hip has pafled threugh all the degrees of longi- 
tude, and is arrived to the fame meridian itfelf, it will be 
but 4'63» minutes- from the pole, according to artificial tan- 
gents for Wright*s meridional parts being made from falfe 
fecants, are' not to be trufted) after which it will be no de- 
viation from mathematical exadtnefs to fuppofe the remain- 
der to the pole a plane, in which cafe the proportion of the 
velocity of the fiiip*s approach towards the pole, is nearly 
as looooooo to 1845 1, me in the next round will be but 
0*00841 min. from the pole, and the next revolution falls 
into the pole itfelf, contrary to what the ingenious Oughtred 
fuppofed in his Cir. Prop, of Nav. p. 37. , 

Mr, Chr, Mafon/y^/ Propofer anfwfrs in this manner. 

Let P denote the north pole, A the place^ whence the fhip 
fet fail, j^mP its courfe, AP the meridian, and BPy CP 
two other meridians infinitely near. Nr a'parallel of lati- 
tude. Let AP = CO. lat. =: ^ ; r = rad. c = cofine of the 
courfe, Bm =: a; AmP = pc = difl. run. Then by plain 

' ra , hra br 

ttigonometry, a \ -^ :: b : -j^ = —-=;? = 1477*73 

leagues. 

Thf fame anfwered hy Mr, R.'Dunthorne. 

Siiice parts of rhumbs are every where to their corref- 

' ponding parts of the meridians, as radius to the cofine of 

the courl^, it will be S. 45 ' rad, : : 000*25 leagues (the 

did. of 51® from the pole) : ia73'i4 leagues the anfwer. 

• This queftion was alfo curioufly folved by Mr. George 

Mr^nMt, jun. _ 




9» Ladies Diaries; [^Berghton'\ 1735b 

* IV. Question 202 attfwered hy Mr. Rob. Heath. 

Let r = earth's radius -=1 Co •=> Cq -=. Cn -=1 6980000 
yards; ^=diff. mountains heights 
= 1 10 yards, x = height of the 
loweft mouDtain -4- earth's radius 
= Cm ? Tiien -v/x x — rr :=. qm^ 
by 47 Eucl. I* 

Again ^/x x--\- %dx r^dd — rr 
^'Mq; but 3Iq'i-qm=.63^kB 
= I r 0880 yards = h. Confe- 
quently \/x x — rr-^bzz — 

\/xx-{^2xd-i-dd—rh Reduced, xx + dx =: 

4 

A% n V* 4** 

+ Tl__jj ' ^° numbers yy+ 119 Jf = 487a35»97o76i67, 

&c. Solved, X = 698oi64'68 yards ; confequently the height 
of the loweft mountain =: 164*68 yards;, that oi the higheft 
z= 283*68 yards. 

The time when the fun firfl: begins to (hine on the higheft 
mountain (M) is when he cuts the tangent to the earth's 
forface(5A/) below the horizon {ffMN) the angle HMS 
(found by trig.)= 31 min. alfo he lirfl: begins to (hine on the 
top of the lowed mountain (;;/) when he cuts the tang. [Mm) 
below the hoiizon (HmH) the AMmH = 23 min. Now it 
the fun*s refra(5tion be allowed for near the horizon =.33', 
the angle HMS will be = i^ 4' ; and angle H?fiM-=i s^ ra. 
which the fun is below the horizon of each mountain when 
he firll fhines on their tops. 

The hour or times will be found by fnheric trigonometry; 
thus, at loh. 8.m. 38 s. on the higheft mountain, at ion. 
am. 4s. on the lowell. 

N* B. Sun rifes in lat. 6$, at 10 h. 35 m. 16 s. in 64** 30', at 
10 h. 22 m. 56s. This lliews how much ihofe are mifiaken, 
who fuppofe the fun would firft fliine on them, nearly at his 
riCng.^ 

Merones 



* IV. Q^UESTiON 202. 

In. this problem wc have given the bale Mm, the perpendicular 
Cff and the J.'/ftrcncc of the fides CM — C w i "whence the 
/\ CM//J may be cafily conftrudbed. 
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Mei-cuit gives ibe higlieft hill aSj-ja yards, the lower 
ifi^'fij ; fun rifes on tbe hLglier at loli. atimu. on the 
lower at loJa. i4ftnio. 

Thepropofrr, Mr. Tha. Cacper, fays the fun appears on 
the bighelt at loh.^im. iis. on the lower ai loh. jjm. las. 

V. QutSTiOM 303 anfaierrd hj Mr, Ri. Dunthome. 

Let « = »D feet, J = 4 minutes, c — number of vibrationil 
which the pctidulum whafe length U a tn3k.es in the lime b, 

ind * = a fniall panicle of time. Then i : (T : : ?, : ^ = 

nomber of vibrations which the pendulum a makes in the 

time t ; and B : a :: e : -r = pottion of lh« firing drawn 

up in the time f, then will a — -r ~ length of the pen- 
dulum after the firft time e; a 7- = that after tbfe 

fecond time f, &c. And ^^ = D of the number 

of vibraiions in the fecond time e. Confequeiiily its fquare 
loot ^number of vibrations in fecond, e. In like manner 

■ = number of vibrations in the third time e. 

Vhy-y'b—ie 

. ' . f = number in the fourth, &c. Wlience 'lii 

v'i X V — 3 f 

manifeft that the number of vibrations in the feveral limes e, 
as above, are a feries of fraflions, whofe numeraiors are 
cqojl, and their denominaiore are fqoitre roots, whofe lidea 
are lingle powers, decreifc id arithraeiical progreffioa from 

i, and - = the number of terms. So -that by the arith- 
metic of infinites, ic will be the fom of all the terms in the 
feries. But c = 97, whence le =194, the number of vibra* 
tiuDS required. 

7ke fame anpyuered hy tie Pr«//fr I. B. S. T/cho. 

lohferre, that the anfwcr refulis to this, viz. To find the 
length of a pendulum, which remaining Invariable, /h jl 
make the fame number of vihr.irions in a givea lime, as one 

/>wrj .'\laih. Vol- II, K iofi^i 



I 



I 
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does, which is continually lengtherirg or (liorieBing, in 

fotne given ratio. This I find to be 56"»5 inches nearl- ' 

whereiore the number of vibraiions before the ball reach I 
pully will be about too. 

Nit:, The ball is fuppofed to be a point, and the firing q 
maihemaiical li»e, and the ofeilliitions performed in fimflar 

yy^rene/ fays, the ball will make 154 cfcilhtions, beii 
twice the number which a pendulum of the whole length ' 
ao ftet would have made in ihe fame time. 

Mr. Tba, Bird anfwers 19**49 vibrations. 

VT. QoESTioN 204 aiifiuerediy Mr. Rob. Heath. 

Let h = »jH4 = »5*i9J5S,»B gallons of rum left in ihe caDc 
9 = 41 gallons, ihe h 
n = the nuniber of tin 
* =:the quantity of ni 

rSay 3f ; s — J ; : x — g : — = rum left at ad drawing, 

— — rum left at 4th drawing, 

" the quantity of neat liquori 
5 drawing off, will be 

■fclly ^; confeqnently UZ-f—rii. Reducedx— f 

te t*x~. In numbers * — 41 ^ ft4t6x"'^ ; folvedt 
^according to a. new method of managing exponentials} x ^ 
I14'£7I, &c. 

Now, if each quantity left in the cafl<, at any ti 
drawing off, be fubuafled from the quantity left' thi 
preceding, the neat rum at each time drawn off will be 
ttiuod ; and is ns follows : 

Kumdrawnofi' i. 4>'^oo'\ 

3. iS'AtiS- gallons 
4- i»*394'\ Total ii4'6f. 
add gallons left 



i> Mr. T. RehhifiH, Mr. 7. May, MrrmfS, Mr. JV. JiulliUi 
iSr. El. Co/hum, Mr. J. iia^dtr, Mr. Walier Trm, Mr, 
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_ 9. Caeper, Mr. T. IVaodward, Mr. 7. Parminitr, Mr, 7. 
■Prieharj, Mr. P<u/ Siary, Mr. £ Vcrrali, Mr. 7. fl/r , 
Mr. Pomle, Mr. Jf. S;>i«r, Mr. Rob. Ceake-, Mr. f er//^^ , 
A. B. Mr. Hilton, Mr. Milchel, Mr. roanx. Mr. miliami, 
Mr. ff. dr»w/i, Mr. Ballard, Mr. Duntharnt, Mr. ff'fl^c, 
Mr. i-or^, and oiberE have given true anfwers to this queftlop. 

7*iePm2E QuESTiDH anf-oitrei hy Mr, Hen, Tnvi.S. 

Let FB and ^^0 (ia the fchemc to ihe queA.) be called 
i and c, the abfeifla and ordinate x and y ; then i^« + iSf i;ji 
-t-cn-jr— iiyp — ai;rj,j— ^*=rj.yi-x, will be the equaion, ex- 
pr«l£iig the nature of this curve, Sec. The firft m fiuxions, 

vgaia hy ;in unifotiR velocity ceyy— 6 ijyy^iyyjy — yyxK 
+ tjyxx ■+■ iyyxx-\- xxyy; and Trom the t, ii and 3 fteps 
wchave;ri +3^^.^ =; ii,r£. Therefore jr = li'oSSj the 
aafwer. 

Anfiaitrti ly Mr. J. May. 

Put ^B or Df =: la = ,1, fiP = 14 = i, BE or D/l/ 
= x, ».nAEF=y. Then by the finijla r trian gles DM F and 
Pfff, we have D^tf =x : ;WF= V"'^^ ■.■.PE = b-¥x'. 
£F =3. Mi'l'-olyincpxireainsaad means, a nd dividing by 

3t,havej' = ; inausionsj' = — - ; 



^TP^+jixi — an^j := o; by means of this equation the 
' value of x may be found by the feiSion of a parabola and 
crrcle. But if brought into numbera, and reduced, will give 
3C = I »"o88j inches for BE \ being the diftance of the point 
of ioSe^ion of the curve from the afymptote. 

This prixe queftion wia taken from Infinimfnfi Pelili par 
Miir.de I' Hofiital, x>. ts.Pit'ii edit. 1696, or Hay'i FluKions, 
p. 91, and ii in Stone's Fluxions, p-8;. ^/mj^n's Fluxions ■ 
p. 8;. 

The prize of ro Diaries fell 10 the lot of Mr. John IVilhered. 
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Of the Eclip/es in i'JZ9' 


Within the fphere of ihe earth's orbit will happen five 


eclipfes ihis year; ihree limes will the moon in her wander- 


ing courfe interpofe and hide the fplendour of the fun from 
/alliDg or Ihe earth or iis aimofphere; and iwice wjH the 


earth in its courfe, fo fal.l in a line beiween the fun and 


monn, as to hinder her receiving the light ihe borrows from 


(he fun, 10 enlighten the earth by. refieition. 


The fitft eclipfe is of the moon. Jan. 13, at night. 


Calculated by 


S. 


Mid. 


End 


Dur. 


Dig. 


From AflroDOmia, Coventry 


9J9 


nic 


.141 


I 4» 


640I 


M,.ch.„..k.5g;f" } 

Mr. Leadbetter for London 


914 


II c 


II Jj 


J 11 


8 « 


93' 


i04? 


11 ij 


t 4S 


6 » 


Mr.T.Robinfon,{J-'J°4 


9 J' 


tut. 

'1 ?0 


U J4 

I»48 


» if 


7 I 


Mr.Ra. Hulfe, Che(hire 


9 3' 


10 47 


12 15 


» 4t 


6 ta 


Mr. T.Cooper, Welhngbor. 


940 


H i 


1130 


I JO 


« J» 


Mt. J. canton. l^o^S" 


936 


II l.u6> 

10 51 11 n 1 


» it 


«JI 


B f Cleobury 


9 a 


II ij 


lljfi'^ 






^v. *S London 
^»'ilr.W.Btown, ^Jerufalcm 
^F /Barbadora 


• A 


U iS 








lilC 


147 


3 *V 
8 47\ 


» 4S 


6 J>' 


fi i 


7*6 


^ ' Vlfpahan 


137 


3.(8 








Mr.J.Wllfon, Morpeth 


918 


10 4K 




1 4<: 


e 91 


Mr. Sam. Bamfield , DevoTift, 


9 59 


'I J 




1 JC 


6s» 


Mr. T. Glafpool, Winchefter 


919 


I05t 




* 43 


6 11 


Norwich 


9 -'i 


10 j6 




1 4» 


li 13 


Mr. Rob. Cooke, Newcaftle 


95K 






X 46 


7 


Mr. N. Oats 


9 'a 


'0 4J 




» J-1 


6 JJ 


Mr G^o. Forfter.Branfpath 


lOIO 






i 3J 


6 41 


Mr. Ed. Dale, Sunderhnd 




l.l«»43 


i 3^ 


6 41 


Mr. Schookroft.IIovingham 


9 SS 






1 53 


7 7 


Mr, E. Silborow, Butitingford 




It s« 




I 47 


^ V 


Mr. Jo. Benwtli, Highworth 


9 'i 


lOtl 




» JC 


7 4 


Mr. Tho. Williams 


9»4 






» AS 


6 30 


Mr.Cha.Facet.perHamftead 


9 ji 


10 it 






6 3« 


Mr. Spsrfow, Edmimdlbury 


9 35 


<0i6 




• «» 


6 3. 


Mr. Tho. Wadtr. I^cefter 


10 jj 


II 44I" S) 


1 18 


7 7 


■ 1 



The fecond eclipfe is of ihe fun, Jan. »8, at 4 raorn. invifiblv. 

The diird cclipfe of the raoon, July 9, 4 aftern. inrifible. 

The fourth ctUpfe is of the fun, July 34. at 4 afternoon.* 

Calculited by 

AAron. Caioline, Coventry 

M,.C.,„oel. !g;,t,y 
Mr. Lcadbetter, London 
Mr. Robinfon. NewcaiUe 
Mr. Hutfc, London 
Mr. Uooper, Wellingborrow 

( Cleobury 
Mr. W. Brown, -t Copenhagen 

C Paris 
Mr. Wiifon, Morpeth 
Mr, Bainileld, Honiton 
Mr.Glalpool, W.ncheller 

The fifth eclipfe is ofihe fun, on wednefday December 19, 
ID the morning, beginning before lun-riling.f 
H- Calcu. 



Beg.iMid.|Erd 


Dur. 


Dig. 


3 ij'4 u\s 37 






3 44 "sIj 17 




f %6 


1 i* 4 1015 19 




,- »8 


J 10 4 it's »9 


1 18 


7 6 


3 10 4 34, j 11 




^ 3J 


J lc,4 4i J 30 




7 6 


3 IJ4 is\s 33 




■ 4J 


3 i8'4 »8 5 3i 






4 16 J ij 6 17 




■ 4» 


3 49,4 jfi i jS 


• <) 




3 li|4 »7 i 3,! 






i 37 4 48 i jj 




■ "iB 


3 8|4 »0 j Ifl 


1 18 


f 5 



s obrerTcd at ^itlcmhrg by Joh. Frie 
; — — 4I1. urn. 30S.-) _ .. 



A COMIT 

Wai obfcnred ihij year it Ho/iyu.i by Eust. Zinotti, and 
ttom hit oh<trv.itiani he dclcrmiues its Elements thus I'm u i'ua- 
boUe Orbii. 
^^ PUee of ihe Perihelion — SB j» ii' 

^^^ Dcfccnding Node If 11 18 

^^H Iticlin. Orbii to the txliptic S\ i} 

^H Waa in the Pcrihdinn June [id. ph. igm. 

^^ D.fc.NodeJuly.8 4 IT 

Tlie Cornel's motion in its proper orbit was Rptm^adej and 
iU Ferihtlroii w^s btiwren the OtHiis of Mercury and, Vcnus.i iH 

diduicc from the Siut l>ciag -Csii^ parit £f ilie liaitti't Menft 
K3 
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Calculit,'d by 


Beg. 


Mid. 


End 


Dur. 


Dig. 


Mr. Leadbetter, London 


S 10 


8 48 


9 30 


1 19 




Mr. RobiDfoa. NewcaHIe 


7 41 




9 5° 






Mr. Cooper. WcUmeborrow 


7 J9 


8 38 


9 18 


I 19 


* ij 


Mr. W. Brown, Cleobury 


r ib 


8 3^ 


9 ti 


I iJ 




Mr. T. Glalpool, Winehefter 


8 7 


8 46 


9 a? 




1 9 


Norwich 




8 ji 


9 33 




a 9 


Mr.Rob. Cooke, Newcaltle 8 18 


8 48 


9 38 


1 19 


1 18 


Mr. T. G. Forfter, Branfpath 


e s 




9 18 


I 3c|j 16 


Mr. Ed. Dale. Sunderland 


8 K 


8 47 


9 38 


1 .13 .6 


Mr. W. Schoolcroft, Vienna 




9 >4 




I S9 > j^ 


Mr. J. BenweU, Highwonfi 










Mr. T. Williania 


S 4 


S 44 


9 ^4 


I 10' 1 18 


Mr. Cha. Facer 


8 1 


8 39 


9 r7 


I 14 9 3 


Mr.T. Sparrow, Edmondlburv 
Mr. Tho. Wide, Leicefter 


8 II 

7 36 


8 jc 

8 ic 


11; 


;":i 


^ iVfw ^eftkns. 


^r ' I. Question 205, ly Mr. John Turner. 


Where Derwem's fireams wi 


li gei 


tiem 


rm'rings glide, 



Killing the ilow'rv banks on either fide, 
A lovely meadow lies, whofe fertile foil 
Amply rewards the painful lab'rer's loil. 
Pene'd with lall iliady trees, a cool retreat 
From ihe meridian fuo's inttnllr heat. 
Here, to relax my weary mind, I ftray'dr 
And, aa I walk'd, thefe ohfervations made : 

The form of the abovefaid piece of grounJ, 
* A triangle obtufe, I quickly found : 
The lengths of whofe two fhorter (ides I knew. 
.,^(7 fourteen, CB chains twenty-two. 
PromC, a drain was carried on to O, ") p 

A circle's arch exaft, (as in the figure fee) > ,, 
Its center J, the radius is AC. 3 *'" 

Laftiy, the anilvft I muft inform 
""' it the ihird fide /IB, as yei unknown, 

s to the arch CF. aa ten to four; 

a whence the unknown fide he may explore. 



T10N 306, ky Mcrones. 




hall be projtfled upwards in !i dlrefKon pef^ 
the horizon, half a mil? high, and in the Uii^ 
; where will it fall J 



«oiz6.^ New (i«£8T!0!i>* ^^ 

III. Question 207, by Mr, John May, Jun. 

There came three Dutchmen of my acquaintance to fee 
me, being lately married; they brought their wives with 
them. The men s nani^s were Hjndr ck, Claas, and Corne- 
lius ; the women s, Geertruii, Catiiin, knd Anna: but I 
forgot the name of each man's wife. They told me ihey 
Jbad been at market to buv hogs ; each perfon bought a» 
^igny hogs as ttev gave fhillings for each hog; Hendrick 
bought is hogs more than Catriin, and Claas bought 11 
more than Geertruii ; like wife, each man laid out 3 guineas 
more than his wife. J defire to know the name of each man's 
"wife. 

IV. Question 208, fy Mr. Hen. Travis. 

Given this equation, viz.Jxy + B u +2 — ^5-0. 
cxprefTing the relation of the fides of a trapezium infcribed 
in a circle whofe diameter is known to be 75 feet (or ^) : 
Required the fides f^narately, and area, by a general method 
that will refolve all fuch problems ? 

N. B. y^ = 100 ; B ^ s'y ^ = 43224^. 

V. Question 209, hy Mr. Robert Heath. 

Ingenious ladies of the Britlfh ifle, 
Whofe minds are fraught with fcicntific arts; 
Reno wn'd for virtue, wit, and excellence; 
The admiration of the learned world; 
Whofe bright refledtions, fwift, like lightning, pierce • 
The fecret pow'r, and hidden depth of things : 
Difclofe to light * this dark myfterious truth. 
And diftant nations fhall your praife refound. 

*^xM a minimum. ^4 ere a:*. 

Vl, Question 210, by Mr. Rich. Dunthorne. 

Suppofe a caflc in form of the middle fruftum of an hyper- 
bolic ipindle, whofe length is 24 inches,. bung diameter 30, 
head diameter ao, and tranfverfe axis of the generating hy- 
perbola 100 inches* Required its content in sue gallons ? 



• 
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VII. QuESTioH 211 hy Mr. Ri. Lovatt. 




Suppofc that in the fpherical tri- 
ingle ABD, there ia given AB =s 

the angle BAD = 7$^ ^>.*"i^^^ 
^BCJ: What are the fides jDC and 



VIII. Question ai2, i^ '^''« Chr. Mafon. 

There is a triangular piece of ground, whofe center of 
gravity meafures from each angle ii, i6, and %o chains : It is 
required to find the periphery of the greateft infcribed el* 
lip&s: and alfo the content of each angular piece ivithout 
the ellipfis? 

715^ Prize Question, fy -^r. R. Heath. 

Given the latitude of three places, Mofcow ^j* 30' , Vienna 
48** !»', Gibraltar $5" }o' , all lying dire<5lly in the fame arc 
of a great circle : The difference of longitude between Vienna 
(fituated in the middle) and Mofcow, eafterly, is equal to 
that between Vienna and Gibraltar, wefterly : It is required 
to find the true bearing and difbance of eacn place from the 
other, and the difference of longitude, according to the con« 
vexity of the globe ? 



^eflhtts 



Wo. 37. 
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101 



1740, 



^efitons anpwend. 

!• Question 205 an/huered by the Prt^pofer^ J. Turner, 

LET AB^JX, AC^ 14 = 3, C5 = aa = r, cf— ^^ = 
a88 =«?. Then the cofme of 

the angle BAC = -: but the 

arch ^J? == '4X =: «x; and the ra- 
dius "^ b\ confequently the cofme 

of the faid arch = ^ — 



4v4 






9v5 



«• V 






&c. From 




^, &c. Therefore 

"sz b '— pxx -4- ^x*, &( 
which -equation by converging fe- 
ries, the vahie or x conies out = 
fl8'9443 : And the angle BAC =3 
47 degrees 17 minutes. 



Mcroncs an/hvers this ^eflhn thus : 

Let the radius AC = r, CB = / j take an arch p^ as near 
^j& as poffible, let a = its fine, 3= its cofine to the radius r ; 

and let p -t- z = CE : and per queft. 4-/) + |rz = ^i^ ; alfo 

4- &c. And 



the cofine AP = 3 — — 

r 



tf z 



^T r 



6r^ 

h 



z» — 



^ r rr sr^ 

&d. diflFerent fegments of the bafe. But by Ax. 4th of plain 

trigonometry, Tp -^ (cz : s + r :: s — r : different feg- 
ments. Whence we have 



. 5£P] .Sh\ 
r %rr I 



-J* 



4 




arr 



= /?. 



^<x>» 



s [««:?*/>«] i74«> 



. ■»» Ladies" Diar 

Kow affiime e = ni : and theo ^^^ — 

of the arch P; from whenc-e is had a = io'i4q67J [ i =t 

9'j]£4ti4; all which fubflimted in ihc foregning (eries, and 

potiing jj, B, C, Sec. for iheknown coefficienis, and rcverDnn 

n o a\ ^ Of J/* ^ 

the fefiea, we fliall have 2 = -r 

Itc. = ©■70404ji and the arch CE = ti'sjOAOAi ; and AB 

tMr. Robert Heaih 
Saya, by a table of nacurnl fine* and a few triali, I find 
the angle C.iH =; 4t' »i' ; wiisnce the required fide ,^5 3 
9S'<)ij, &c. The nieihod of fi^ving thii ay infinite ferie>t 
which coQverget fuilow, renders it more tudiuut than ufefuL 

Attfivertd hy Mr, Hen. Travis. 
I j Let CB ~ b, CA = a, AP = > ; and ai in SimpTon't 

■ FJiix. p. Ill, we have the arch ^C:=j + — 

I +-i:ill_ &c. and '^"^''^'^ = the fide ^E >i-99t 

■ i^.fc7fl 4 ^ 

|~7; from which take ;^(7, leaves J — j— - _ -" 

^-^^1^ &c. = C^ ; which multiplied by -5 gives ii' 

^ ^-^^ ^-^ &c. = /?S, and pe« EuJ. 1. 47, 

— XV-Cf"; flifo bb — aa-¥yy^BP^, or »8! + jjp. 
t=i(P'i Call iSa = rr; then P3 = Vrr -t-jy, or 7-+^ 
— -^^ + -^— J. &c. = PB ; to which add y, gives r+j» 
.A.Z! _ J:1 -1--^^ Sc. = ^Sj hence r+j' + -i^ — 

-.■ *.< j.< 8'-' 14a* 

— r; nttltiplying by 2, and dividing by 71 ^ves~ 





8r» "^ 


= 51- 


fore y 


+ T + 


^:^+T 



flv- 






QjJE S T 



6HS ANSWiREU, 



.• _V = 9*46 and ^3 = i8'94' 



■I Mr. Nich. FarrerV v?«/^f/-. 

tei fall the perpendicular £0. on //CproduMd. alfo 5> 
from tlie pointf; theo let r = ^^ = i4. w=/'f=ii; 
and put X = the ardi of a circle, whofe radius is unity, fimilar 
to the atcb EC- then rx = arch £ C per limiiar figures ; and 



: OC per 
^i thea 



^Hu^f per quefHon, aod -^ — 
n Eucl. ). fubffitijlc a = ^, 

txx—i=OC; atid per 4j Eucl, t, V"""— "■'"•-t-i^^.v-f— ** 
= 5t3; aod per 4 Eucl. 6, ^E : £p ;: AB : BO, i.e. 

fii-xx r+~&c. :; ^-^ 



ire i/mra — aax* -t-ibaxx ^ii — X r H 

J /-A 6 i»o 

- &c. and the value of>: = ■81646; and^^ — aS'gm 



II. Q«.. 



1 106 ati/werc.-i /ly Merones. 



I.et the bal! be projefied frnm J, the li. 
■will be ij feconas; in which time the 
point ^ will be carried to 8, through a 
ipnee ^B, of 13666 ftet, by the earth's 
rotation. Now the ball (earned by acorn- ' 
pound motion of its prdeflion and the 
eanh's rotation) wil! defcribe an ellipfis 
wfaofe focus is in the center of the earth ; 
in which the elliptic area ArtC S3 tlie 
circular feflor /liiC: Or the area .irt.1 
- area BCt; but by reafi.'n of the fmall 
ratio of rt to 'AC the portion yirt tnay 
|e.Hken for ft parabola. Let ^C=i = aioooooo feet, AB 
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I h ct 

::z.d'=^ ^3^66 feet, r j = ^ = 2640, a:siBt\ then will — ss 



j^h X d — a\ and 3^^ + 4>^^=r4^<^; whence « = — . - s 

s= ^-T- nearly = 3*967 feet. Near 4 feet to the weft- 

iJfr. Hen. Travis'/ Jnfwer. 

The time of the ball's afcending is equal to the time of 
its defcending, according to the writers on projectiles ; which 
time call (x) and the number of feet a heavy body will fall 
or defcend freely, by the force of its own gravity, in one 
fecond-of time = n. Then will nxx^=i 2640 = the feet in 

half a mile ; V >:» = ^-^ == ^~- =:: 163-98 nearly, V x = 
' n 16 I ' 

la' 48" = the time the ball is afcending or defcending; and 
confequently the ball will fall near 4 feet from the place it 
was projedted. 
Mr, Bird fd,ys the time of the proje<5lile was 65'3» feconds. 

III. Question 207 an/hvered By Mr, J. Hill. 

Call the number of hogs any woman bought xi the num- 
ber her hufband bought x -^ n; money laid out by the wo- 
man is XX {hillings ; money laid out by the hu(banciis xx + 
a«x + «« (hillings. Equation xx + a«x + ««=xx + 63* 

V X = -^ . If « = I, then x = 31, and x + » =3*; 

2 n 

hence feme woman bought 31 hogs, and her hufband 3a: If 
/; = 3, then X =: 9, and x -H // = iz ; therefore fome other 
woman bought 9, and her hufband la : If » = 7, then « + * 
=18; *.• fome woman bought i, and her hufband 8. Confe- 
quently Hendrick bought 3 z, and his wife Anna 31 
Claas — — I a .— — . — Catriin 9 
Cornelius — 8 — — -=* Geertruii i 

Anf'wered by Merone?.- 

Men. Women. 

Fortheperfonsput Jy i?, C, P, j^, /?, 

Hogs a, e, y, <?— r, a-^ bj u, 

Money aa, eey yy, e—c^^^a-^b *,uu. 

Le t ^^^ .3, r= II, Compare B with ^ then per queftion 

^fi — /I — ^^ ' = 63 fhillings ; that is, putting e^a-^z^ 2a z 



BMiJT- QjiESTIOHS A.N3WEKED. I 

+ ZX + t6a = J9i; therefore a ~ *'-^^ + -~- 

aot be a whole Dumbe , 
?ven number, Co 

the lalt term ; — - muil be tbe half of a whole nomber ; 

» = + 4* 

let — ,^ — = 9. Whence z = — — »j ; hence v muft be ' 

either i, j, 7. 9> n. or 63 : From each of which a had 

e ?»' 11' tV ^s' *S i ■ ^^^ 3S"" comparing C with />, then 

yy~ef+iic = 1S4 ; and we find [^ 'J' ^^ ^^' [*• JJ; 

Whence e muft be ihe fame in both luppoliiions ; ihere- 
fore lis II, if the queftion be poflible in whole numbers. 
But Goce the other two perfons ./, R, muft be compdred, 
tfaerefbre tfii — 2ia:=6j; From hence fl = 3», »=3i, ? = 
II, and y=ii but comparing the men and women in any 
--■ - - ' ■" - - - -'---■--] other anfwer in 



Tit /l,mr KTifmtra hy Mr. Rob. Heath. 



It of the (hiiliogs laid out fur each parcel ii equal 11 

number of hogs. Let x — j= the fide of that fquare, then 

xx — fij = «i — %xy -h-jj. Coul'cquenrly, bj reduilion, 

X = il-- whence we find i may be 

Hogs. 

ll^:^'^- 5;:^'metco%£?;? bo^gUtbythdr 

73 '^~ C s> with t li 

Wives. Whence are joined Hcndrick and Anna, Class and 
Curiin, Cornelius and GeenruLi. 



ObferTes, that ihe numberof hogs the three men and their 
refpeftive wives bought will be exprefled by ihrcc pair of 
•umbers, the difl'er;.nce of wl'O'fe Iqimrfs mull be 63. Now 



ill the who]e Dumbcrs whofc fquares will produce [bii d 
fereoce are i and !, g and li, 31 and j»; ihei^Fore 8, j! 
31, the men bought; i, j, 31 the women. 
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+ z = C, per queft. 

— i(«i w bkhfublHi. forg. 



'^'> 



- Bu 



. ^/dd - 



J. J, , 



A/ddyy—y} x C — Axy — 3u'^ ■ 

Here we have one etiiiation including 
three unknow'n quantities, and yet the 0/ 
quellion is iraly Iimil£.[l ; and to be le- 
iuived M the fuJlouicg quelUon ii. 



Given ^x + 



5591, 



i*=4gx~x*, 



Quere»t,>, anda? In fluxions. 




SJX 



uiiyy 






iqt 



From the firfl, fecond, and third flepa, by common aloebra 
we get ;(--|i, j-^S^nd a = ,. ami by the very Tain? 
njethod ol rearomng, ihe fides of the trapezium are found rA 
bey = 60, v=; ji,« ^4;, and z =11 ; and -be area = 110* 
fqu.-ire feet. This trppe?iiim may be plated 4 or ; different 
wayslnaciiclc, which I have proved by a large geometrical 
projeflion, ard eTEf y way jiifl-IycQi; tain the remaining chords 
-'the circle, and mealiired, amount to each the Cimearea 
:o6 liiuafc feet, {t) In the fifft fig, the feveral tines «r« 

; and ihe Aittonal HD =r jj. multiplied by the half 

■ii'o pcrpcodiculifs (,t'£=i9-6f, //."^ =:!!6'ii) '■" 



Ma. 37. Qv EETioNsAvswEREr. tcr 

S'vedic area as above. [%) In the fecond fig. BC=j — 7i, 
D = z=.ii, DA=. K = 60. and .V6" = u = 4J. Aoil ihc 
diaKooal DC (= tVjS) muliiplied by half the petpendiculsis 
(AF:=:jy}!, and S£=:so-») gives nearly the fame ares. 
(jj In the third fig. j ia ihe line L'5, x is fl.^, 3 is .ID, and 
• 15 K. The diagonal BD = 70'oi. the perpendicular J^t = 
if 6, Cf=nyi nearly; and (4) in the lame fig. z is repre- 
fetited by BO, u by 0.4, and x by AC- ihe diagonal &t'is 
nearly 74'9j. which by the perpendiculirs give the area as 
before. 

and», 

Mr. Tie, RaM/(firj gives ihc (ides 71,*!, 55, g, «, i, ■.(>, 7, 
nearly true. In this qucdion h docs feeai 10 apiiear, t at 
the Dumber of quantifies fought exceed the number of given 
equations, and (as my ingeDious cor re fpon dents have oh- 
ferved) is unSimiicd. But I prefume fince the numbers given 
in ihequellion, tiz. .^=ioa, B = s, and C = 43*146; and 
the four numbers fought are together obliged to extenu the 
chords of jio degrees, and the diameter of the circle is 
yiTCti; it may be faid to be limited; but I ftiall rather leave 
- >i to the Ipeculaiion of thofe ingenious .perfons who are 

Ed to appear ia the emendata next year. 
— a, mitiirautn. Therefore ,vT k log. .vTminrmum; 

VbenCG T* T jc X log. *'''+ Tj; T j.- — o; or » log. x'f 

-t-i=:o. And therefore h^T*. log. x^ = — J, And tab. log. 

?f «''■ = — i X ■434»9* = — i-78aSj3. Thercfoia x^ = 
'Co6jj, ud x = -i3itz- 

Tie Prefo/tr, Mr. Hea.th, an/wen thui. 

Its log. is a rainimoai. Let >■ = v, the expte&aa will 
beeomey ; its log. =: l.j'x>j', fluxed, jj + l.j'J^VJ' =0. 
Reduced, I. j = — if, corfequently 1. jr'r:l. x=— 4; 
Whence the natural number correfponding thereto is =: 
'assijo, &C. and accurately, which is the value of x re- 
.qoiieiL 

L a S.&. 



V. QoESTiDH 209 aiifiuered by Meroaes, 



leS Ladi IS* Diaries. {^Sfigblaa^ i)«o. 

N. B. This proWem (liews ihe riiTufe of Mr. Simpfon^ 
feries, (at p. i6j ot his Fluxions) for finding the numbeean- 
fwering to any hypeibolicallogambm: For iortead o( con* 

■ '^'^ 
verging, it diverees in many cafes; i.% ifi^ were a mi- 
iiiraum, l.x = — 6\ and x =^^lJo%^^i^s, Sic. Here it di- 
verges very fwift; but cooverges very llpw in itc loimer 

cafe as lo be ufeleU. 



VI. QvK 
Inil 



anfarerfd hj Mr. Rob. Heath. 



In the liyperbok, there is giren the tranfvcrfe axi 
figure ^100 inches = p, SC = is—', 

10. Bn,~. = b, UD= B 

required. By ihe pr operty of the ci 
p+J *.b i cc : : p + >r X X : >j 
XX + px — <- 



■ X ^J'J'J ^nd *" = 






. p+i 



X hy — iP: "' 



pp + ^tj: X in = oG = id. (put / = 



g= ' Xi) ; it is plain ihefiuxionofi7yx into the area 

€if the circle whofe radius is hJ, is equal [he fluxion of the 
isiicfmiie folid generated by the roi^ iri^i ■ ''i\-<: eun-t(fli) 
about Cd; ff-\- iPf-V gif — »/v -i;J;. i Jiy-^i iJ"6}; 
whofe fluent is z'ltity "//-i-ipp •*■ ri-tifij-' x ? (let n 



= i-ni6)—/pf'f — - 

—^ — - , — ^-— !(c. and iff be put JnAcad of j', in the ex- 

jirelBon, we hive the foHdity of half the cailt = 6tjW 
inches, true to a decimal; cniifequeotly tiS°9'6 inches UlC 
vWe coaieoii or 47'S93 ale galloosi 



Qjjes TioNt Answiri 



w 

^^^^ tlic femi-tranfverfe CA = r = jo, CD =r a = fit, t!ic 
^^BBJitlB SPA ~pp = SiS. PE - 

CB = *. GF Qt OB = a — x, Sv „| 
or OD =y. Thea per conies, $/f : o-f 
pp :i Ji> : Jc J.' — rr ; whence ^ _ 



?7 



= d4-^~jy—%a'Jrft-^^^-. Therefore />i^' x fJ 

•^rfi/i + ^ W — »m) V r/- + ^_,j.= flux. foUd ^/-(TZ) 

refcWing rouDd GJ3\ put L = s-joijBj y log. ^illfH^P. 
■ad write j for ^ in the fluent, and wc (h»ll have cddq + 

T'/^fl — <<"l *''■'■ Tjip — L = half the cidk = 

*7 j4'*e inche«, iind the whole ~ 13509 i =-t7'907 ale gdioniik 
Mr. Fairer, Mr. Turner, and Mr. Tiarh„ liive dfo Cim- 
flufly wiou^ii this anfwcr by a diflereot jiroceM. 

Vn. (iH^"'"" 311 '^wrfrffj'.Wr. R. Heiuh. 

GWefi . • Sines Cofincs 

^/J = 60 16 I -86747 = * *49747=<: I Z OC./ — 
j^C = 40 »l •*474J = </ ■76»lo=/ A€8 
'jtB = B^ 3 ■9?49i =S" ■i7»78 = '( Required OC 
" AS—t'i ol -^jSjo^j I ■i9JjT = f I and6'S? 
muft be fioied that HC and CD are not two continui-d 
„„_ie3, for fo the queftino would be oTer-iimJied and ab- 
fu td, bm fides of different inansles. Let x =r cof. ^DAC, 
v*!— xxitsGne, radius^i. Tben'{per Anderfon'sTlicor.) 
hdx-Ycf- cor DC; its fine '/t — bi^^TP'. By trl- 
gosoraetry, s. DC : i. ^ DAC : ; a. O^ : s. DCA =s 
i ^/ '""^'' :Nowcor.Z.CAB = xt+j vT^^^^ 

it» fine «/ — ii/i — XX, and by the aforeTaid iheoreia 



AC 

wit. 



f lU LiDiEs' Di ARIES. IBtig&lari} 174* 

TXffPmzE Question a-i/'^ired bf Mr. J. Turner. 

Let P reprefeni ibe pole of ihe world ; M, Mofcow; V^ 
Vienna; C, Gibraltar. Pu t v = 
cof. /.GPV=^yFM; Vi-^.v ^ 

= its fine; CiieCP = a ; of P/l/ ' 



;. Z ff/'P =: ^ 



the reitiogje of the fines of GP, 
PV — d; refl. •f cof. =/; rcfl 
angle of the fises of fP, PM = C? 
t; reft. cofioes = *. Bv Aniter- 
Ton's Theorem, dx + f ■= cof. 



C^, at>d^x+* = «f.rM; 



.•^^ 




r : : -/i — xx'. 



mdiisco£=:v'i— itzz; as " ■ ^ -4-1 
z = fine f ^, and its cof. = i/T—Ttzz, 



fines of the lliree angles fotmcJ lij- ihofc three gi» 

proc^lj IS the proiluiils of ciich iwo about them ; but ihore fide* 

being 11, Iff, •tnd f 



the angirs aK M " 



], 4, aiid ;; ihEtcfoie the lines of 
-1 or as ;, 4, ami )t 

.ogles are al« 



and fu uniTerlally the Cues of ihe tli 

three given lints. Biit the three atigli 

to (out ri^t aDglctor iSo"; nhcnee the prohlem » to aiTtoe ;Sa" 

ot 0, circle into three fuch parts, thai ilieir liftei fluU olnaia the give* 

i^in. lb the prelcni rale thetatins 5,4, and 3 ionn a right-angled 

uiaaglc; let it \x ABC; then ihe fuji- 

ptimenls of the ^ s ^, 2, and C, of lhi> 

(riaagle are the angles required lo be 

formed by (he given lines at ihc center 

of gravity. For, with the cenier j< and 

radius A C dercribe Ihc circle ; then it ii 

cvi<leiit cJiat CB is the Gne of the arc 

DC or Z OAC, thit AB or CE is the 

fine of C F or Z, r.AF. and ihH AC ii 

the fine ot the rtihaitiing quadrant FD 

w ^FAD; and ihefc ate relpcftively 

(he fopplemenii of tlie tliree angles of the triangle A^C. 

The other parts 01 this queflinn will lie done ai iiiieft. fjajno- 

Mfeii in ihc yeir typ, whtrt tlie tohjeft Uicfmncdj u4 »< aiMfc 
tte/ore ire reier. 1.^— 




Ho.']}. QjitiTi«M5 Answ 

Coofeque&ily, 



— .tfM— iJ/.— // 



«"+»**' + "=— ««i 



-I^^J — 'J!^'- 



</rf 



And therefore thele two are equal to one another. 

= — ; To the two terms wherein xx is found defttoyeach 

" „ . . r ff4 hhhh -hh~ctff 
other. We have ihererore x = rr- n — I 

= '969J4J 'he cofine of 14* 13' aj", and the diflttcncc of 
lOPg itude of Gibraltar from MofcowaS' 16' 54"- 

aod Gibrahar btari from Mofcow S. 56° 4' wefterly. 
jofcow from Vienna, north 44* jo' eaflerfy. 
libraliar from Vienna, fouih 44' j;' v (fleilv- 
fiennna aodMorcow from Gibraltar, north jj* 16' eafterlf. 
1 is diftant from Gibraltar xb" 19' =: 114* Englim 
S««>n. milesj Vienna fiom Mofcow 11' ij' = 79' milcs; 
Gibialiiir from Mofcow a;" j»' ■=- 1937 miles. This aufwcr 

is performed by a Cmple equation -The fame was an* 

fwetcd by Mr, keb. Heath the pn pi.fcr, and bv Mcroncl, 

Mr. A^ farr^r, Mr. Rcb. Rthinfm, Mr. W. Travu 
P»nU, Mr. J*;/^ ' V«*£-, and foiiie otheis, have aUb c 
.toyeAia^tcd [he anfwei to the piize quUtiun. 



HI" 



At. J. 
ioullv 



H Of the Ecitpfei in 1740. 

Mr. W. SchMkrofi giTes the Tranfii of Mercury t>ver the 
Sun, .-Ipril II. 174(1, mi-ifible at London, but may bi: Iccn 
in the wel(errp,irts of America. The beRinnrng at lali. ta* 
— ight; midi'le iih. 41' ; tnd i h. 1' in the morning; dur>- 
)h. 31^' ; appureni time at London. 

r tlieSim.M;iv»S, r76i; apparent time a' York, 
»h. aS' mor^l. middle jh. jo^ -, endBh, 34'-* 



Httb in. 3j 



ffii obfervcci I- i> jrci» at (Tuk't J, .(, i» Nf"-"E«gUr.d by Mf. 
J. WiMTnoTi »ho .ourd tlic laiautCoBiaan.MM Ilk 
^.i>. M. April It, ipp, liii 
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™ Wichio Xhe (phere of the tanh's orbii will happen Sk 


eclipfes this year ; three trmes' wilf the TBnon in her \r3oiier« 


ing courfe inttipofe and hltlcVie fplendour of thcfun's rayl 


from fairing on the earth or its aimofphere ; and ihiice vnH 
ihe einh in its courll-, fo fall in a line between the fun an( 


moon, as to hinder hor receiving ibe ligiit Qje bortowi £roB| 


the fun, to ealighien the earth by relieition. 


^^B^ t. Moon eclipfed the~«d of January, at lo at night. 
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uur. 
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Tlie Tecond edipfe is of tlie fun, Jan. 17, ai S at night, 
ioviCble toil*. 

The tliird edipfe is of the fun, June 13, at t in the morn- 
ioE, inviChle. 

The fcuiih eclipfe is of the moon, June aS, at 9 id the 
OOrDing. inviiible. 

The fifih eclipfe is of the fan, Decenib, 7, at 11 at nisht, 
and iDfiiibU. 
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No. 37* Ne W Q^U E 8T IONS, 1X7 

Netv ^ejlions. 

I. Question 213, by Mr, Rob. Heath. 

A mifer thus, fair ladies, makes requefl; 
What poQnds are thofe, at compound interef^. 
He mujt, for time, on thefe conditions lend. 
To gain an equal value in the end ? 
Square root of years, fquare root of pounds per cent, 
Mufl equal fquare root of the money lent : 
To make it clear, the fquare root 01 each three. 
Compared with each, muft equally agree* 
Time, rate per cent, and principal unfolcl. 
And wed him, fair one, for his oags of gold. 

II. Question 214, hy Mr, Nich. Farrcr. 

Sometime jn the fpriog quarter, in 1739, i"^ the forenoon, 
«n obfervation bein^ made of the fun, his altitude was found 
33** 41' 40*'; and azimuth from the north xcz'* 40' 52"; and 
fometime after, on the fame forenoon » his altitude was found 
48*46' si'y and azimuth 134''. 39' 56". From whence the 
Idtitudeof the place of obfervation, month, day, and hours 
of obfervation may be found, and are here required ? With 
a general theorem for all queflions of this nature. 

III. Question 215, hy Mr, J. May. 

Going to pafs a leifure hour at billiards, I wondered to 
find the tables an irregular hexagon, when feeing the balls 
fly very ftrangely in ftriking the feveral gins, made me think. 
If two balls, A and B, lay on the faid table, and the ball A 
was ftruck againft the gin RS^ from thence revcrfing to ST^ 
from thence to 7"^, then to VfV, then to JVX, thence to 
XRj thence reverfed, and ftruck the ball // ; to find geome- 
trically the points in the feveral gins, where the ball J will 
ftrike: and that by a general conllrudlion for all polygons, 
fuppoiing the balls to be geometrical points ? 

IV. Question 216, hy Mr, Henry Travis. 

At Matlock, near the Peak in DerbyOiire, where are many 
furprizing curiofities in nature, is a rock by the fide of the 
river Derwent, riling perpendicularly to a wonderful hei^jLt-, 
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which, being inaccefRble, I endeavoured to meafure in a ma- 
t :ematical method. From a flation at fome diftance, (nearly 
level with the bottom of the rock) I took an angle of altitude 
to its top 47° 30' ; and haying defigned a fecond ftation, I 
t-^ok an horizontal angle 87^ 5' , between the foot of the rock 
and than flation ; the meafured diftance between the ilations 
Was 4 chains and 19 links, (per Gunter) or 2^83*274 feet. At 
that place I had an angle of altitude 40'^ i%\ but forgot from 
hence to take an ahgTe between my firfb flation and the foot 
of the rock; yet am in hopes fome curious artift will, from 
this* data, determine the perpendicular heijght of this ibipen- 
dous rock.- 

V. Question 217, by Mr* Ant, Thacfcer. 

Given .the * equation of the exponential curve* MDSEB^ 
together with the axis AB r:b=: 1000 ; to find the greateft 
ordinate (*S/?) and infcribcd parallelogram DE^Pf and to 
give the analytical iqvefligation of the lame? 

VI. Question 218, fy Mr. Rich. Gibbons. 

1 will undertake, with 12 fair ^ice, to throw 42 once in 
J5 times; and between 37 and 47, at -every throw. Querc, 
Whether 1 (hall be a gainer or lafer by thefe chances, and 

{he exad odds ? 

7X<f Prize Question, hy Mr. Rob. Heath. 

Near Twickenham's banks, the mufes feat, whereThsunes 
Rolls thro' the valley his fmooth clearer Hrearas, 
A fabric does in peaceful order rife, 
Whofe owner's virtues reach the lofty fkies ! 
Secure of fame, he flights all c — rt renown 
For Maro's glory, an immortal crown. 
His generous fancy, free and unconfin'd. 
Well fuits the bufinefs of a noble mind; 
' Beholding flatt'ry with a pitying eye. 
And, than be guilty, fooaer chufe to die ! 
Wrapp*d in himfelr, he can his thoughts approve. 
Of truth, of juftice, poetry, or love; 
Can, meditating on life's various fcene. 
See folly's rocks, and feas ihgulphM between ; 
And fmoothly gliding down amufcments ftream, 
JM^kc gardens, fliady bowers, or grots, his theme. 

Or, 
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I-, Aotndofi. tultfpires, domes, waving woods, 
i-echoiog hills, fair fidds, and ctiTyltul Hoods ; 
!3r the wing'd choir in warbling coofort fing, 
lefweet-iun'ii praifes of tlieir-haavenly king; 
i (viaxa below, boats, beaui^ous nymphs, and men, 
I moving on fEtendy, and agen. 
ho'd not refufe the gaudy pomp of date, 
> li»e Co bUls'd, Co nobly, ^ood, and gioal. 
T' enrich the profpefl, lei it be fuppos'd, 
A park is purchas'd, thus to be incloa'd j 
Two fureading trees, on Tliames ftreight othec fide, f 
(Three fuilongs diftance) (hade the (ilvcr iidc> ^ 

And from the mufe's feat do equally divide ; J 

From whence a fence of patling miill furround. 
Ctn length a mile] the yei unfalhion'd ground ; 
On this condition carried from each tree. 
To make the park the biggeft that can be. 
Again, fnppofe a line drittvn from each tree. 
To the contrary fartbell boundary; 
Tbefe, and the fence, 10 touch two • circling Units 
On right and left, each (helt'ring as it fpreads : 
Hemna'd with a range of trees, to fcreen the deer. 
The middle fpace wide op'iring to the year. 
Ingenious ladies, you are delired to Jhew, 
The park's true form, content, Ihadej, area too. 
Apollo thus — I'wcet ladies, when you've done, 
Bring all your harps, and tade the venifon. 
• Cnalar tatbfiiris Ituibti ij oppefilc fiin ef ihi fart, anJ i«> rrfcSi; 
tf Iht hngijl fti(J dr^Tun frtm tad tret e-cmft ihc park. 



I 



1741. 

^ejlions anfwered. 



QvBtTioM 213, by Mr. J. Turner. 

LET i = principal, rate, and time; as 100: x :: i :'crY. 
And putting £ = '□!; what Watd in his Comp. Inlereft 
calls R, will be = 1 -i- h s; coofequ entlv by his ift prop. 
and per fjue ft. » x t + ^i{l' = a»; or t+^x'^' = *■ Hence 
log: 1 + i X K I = log, I, = -iJoj 147 (or 1-). But the log, oF 
^-_ ___ . __ + 

M 1 rife'aa 




,- , d, ii^ivesjts _ 

.e and rate, with which any fum will gaip the piincipa 

V Anfviered ly Mr. Peter Kay. 

Let X be the number fought; therefoxe 

jer queft. litis in log. gives xV. — 

= '693M7. T*heii£ex = 8*4983 8:c. 

After ihe fsnie manner Mr Duiiliarne, Meronet, Mt Po^lf- 
havt curioufly anfwered this queil. Alfo Mr Majriiv Brovm^ 
Mr Sharp, Mf Clifford, Mt Slorj, Mt ftW.i 



3000000 



II. Q».i 



131+ attfwered by Mr. An(. Thaeker. 



Con 



icribe the primitive cir 

the center for the hori- 
zon, and ZN the ealt 
aiimuth at right angles 
thereto; with, ilic veifed 

fines oF loi" 4c/ 54" and 
134' 3y' j6", let off /// 
and h'T: And with the 



M. With rsdias^Gncofjo* 
:!e oa the plaoe of the men 



fines of 3 



" and 



48° 46' 53" Ijy do' 
and CK; then draw kg 
and A'j?paraJtel 10 HH: 
make Nu and Ne=:kq 
and AT^ join T'A' and 
/A'; ana draw •oih and 
^e parallel to ////; then 
make i© and K^ = lu 




ind ij; through ©O dra' 



tjpi©in«^, and draw the eqnator AC";E paralW thereto 
iindCn^ the elevation of the pi ' ' ' 1 ----- n- ^ 



kc 



right --„..., _ _ 
whence Cm will be the fine of the fuo's deciifulioo, and Pi 
ihe line of the latitude, &c. 

t. From which projeflJon, tlie inveftigition of a genei 
theorem will eafilr arife. For per lin:>!ar iriangleSi 1*7 ai 

, ■):: A'e(r) :«(=*<■ = i*rO. 
= fert. AJfoa^©a{r-p.]:©a(«/-.-ja| 

CZ {\)'. AZ = — ^ ''^ ' sihetaog. ofihereiiuii' 



JVC (radios = il:C/(.e) : 
And NQ (i) ! tr(m;" 
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». For the Sun's Declination. M Pb (x) \Cb{y) : : Qi' 

X X 

{i): Pb (x) ; therefore px — qjz=zd; the fun's declination. 

3. Lafi/y, for the hour of the day. Put c = cofine of fun's 
declination ; and / and r for the fine and coline of the hour 
from noon • then will px — qyz:=: J; and dx + cye^=p ;* 
and by fubftitution xxp — xqzy -^cye = p; but i — yy 
== XX ; V ce zz py-^rxqz^ and as / : ^ : : » (fine of © 

azimuth) : ^ ;•/—:= ^ ; which, fubflituted for c^ gives 



ne 



■ 1 r ^ py + xqz 
= py + !)cqzi therefore - = ^ 2— = cotangent 

of the hour from noon, at the firil obfervation. 

* N. B. Jf the fun's azimuth is lefs than 90® (from the 

oorth) then tCmixil be taken on the contrary fide of 67, and 

therefore negative with refpeft to what it is (in this quell.) 

__ qz—ms , , J / py--xqz 
Hence ; px 4- q.yr^d; and - =: ^-^ ■^— are 

general expremons for die queft. as above. Only whca 
ever any angle or fide exceeds 9P°, its coline mull be ex* 
preflfed by a negative fine. 

This theorem px + qyz=:d, will be found to anfwer all 
the ends propofed by that of Mr. Anderfon, in the Diary, 
173a. And is indeed more fimple, and is better adapted to 
the irfcs than his; tho' I freely own, that the above method 
of deriving it, was firft hinted to me fonic years ago by my 
ingenious Triend Mr. 7*. Simpfom 

This theorem, viz. - = ^ - is found to be more 

/ qn 

ufeful than the other, e. g. In the folution cf the prize 

queftion 1739^ folved by it, comes out--j- = x; where the 

fine = J = GP -h MP = fine 89^; and / = tangent PV\ 
and all the others as by Mr. Turner, Diary 1740. Aifo quclk 
m may readily be anfwered by this theorem, and will 
come out xx -^ripx^-n, 

Thcfc theorems above being brought out in numbers, by 
help of the artificial and natural fmcs, to facilitate the la- 
boar; gave,ii. The latitude = 54« 51'. «. The fun's dcclina- ' 
tion = ao^ 24'" anfwering to the icth day of May. And 3d,, 
the hour 60** = 4h. or 8 in the morning, and 30^ 1^ ih. of^ 
10 o'clock, agreeing precifely with that of the ingenious pro- 
pofers true anfwer. 

This quefiion was very methodically and truly folved by 
Mr. J» Turner, Mr. Dunthorne, Mr. R, Roblnfoji^ Mr. Heathy 

M. \ \\\^ 
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Hr. Fan-fr, Mr. fljij. Price in trigone metrical method ; Mr» 
i)i«. flfo/ff, Mr.ff.Trao;"/.Mr,/K/oy,Mr. Pe^/t, Mr. 5ffrf»' 
(/rr, Mr, 5ro/y, Mr, ^Irdan; and (fie fututioo was given ' 
Mr. Breiun, Mr. IFelber, and oihets. 



III. QwESTfON t\^ anfwered Ey Meroncs. 




' the Jim 



draw erf-L VW, and make rfjf : 
. - - -- - - -» cd. si, %a. ^e^if. and 6i 

cutting the fidea of the figure ; then AI^i'^S^ B will be il 
paih of the moving body A. 

After tlie fame mMiDer Mr. /Twun aud Mr. ;fVW<tr hat 
folvcd it, and Mt:. J. D. Smith und Mr. BeUs, by pf otra^ 
ing the lines and angles, in a. progreiliva form, nave mr"* 
the derooiiftration not only ciiriom but very esfy and ae. 
ral, which is omitted heic for joiiiher place, u w31 
Siown imher om 



IV. Que; 



I 2X6 amf-^'cred hy Mf-N. Farref. 



In the annexed fipire, if a T, ffT". reprefeni the he^ht 
the rock pETf^ndiculap to the horizontal 
phne ABC; the poims T ard T (on the 
laming up the two iriatiglts lo which wid 
the pl.ine they are perpend -cti la r) are fup- 
poftd coincidenr ; A and C ihe n-a ftation*, 
M(i BAC the !iori/«ntal oriE'e given : by 
■■letting fall a perp, CD h\ plain ingonom. 
■Ifind CD = w. and AD = p. Then put 
7 = fine Z BAT, (the nrLgln sc the firft 
obil-rvationj and / ^ its cofine ; h = line 
ZZfC7't,ialtit, at thefecondobfcrvation ) and rf=it »coCo 
iicr x = DJf, then 
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and x +p = j4B ; then as coflne Z. B^T : its fine : : AB 
: BT\ coLBCTi its fine :: BCiBT; i. e s-.q :: x+p 



MfKT : 



h\/ : .. ^- mm 



mm 



9%^ ww^ hs/xx'^7nm q'x-¥qp , , , 

BT. Then -^ — rr =^ ^; htBce/iJv'3fx + 

= dqx'^-dqp. This equation fquared and brought into 
numbers, the fquare compleated and root extra<5ted, &c. 
I find X = 3ii'a4 feet; and BT the rock's height = 118*47 
yards, the anfwer to the queflion. 

N. B. By a ipiflake in printing, the angle was 40* laf 
inftead of 41* i^' ; fo the true height was more, as in th( 
following anfwer. 



The fame Mnfwered fy H. Travis. 

Let F«5^reprefent the ground Jines, as fuppofed truly 
horizontaJ ; in which is given FS the 
jftationary line 429 links = a ; and the 
horizontal angle SFB = S?* s' = ^; 
and in the vertical A BFR the angle 
of altitude at i^ = 47** 30' = / ; in the 
other A BSR, rl^ht-angled at B, the 
fecond angle of altitude SSR = 41® 1 a« 
=s p. Then fay, sls q : x :: p : BR 

px px jyp pex 

and as * : X : : y : BF = >: '.* yx 

sq "^ 

pehx J _^^^ • ct 

= «- , and y = ^ — = Z *?• 

sq '' sq 




The Operation hj Logarithm, 

pzn 9*S 186807 

e = 9*8296833 s = 9*8676309 
hzz 9-9994370 ^= 98764574 



jp/^2=a^*6478oio — ^/ = 19*7440883 gives 9*9037527 =53« 
i^', wmch added to 87' $' > ^hen Tubtraifled from 180, 
leares 39^ 40' = Z. ^, whofe natural fine call g ; then as 

£ I a I I b I X zz — . Which fubflitute for x in the value 

ha ^ 

of BRf gives -^ =: the height of the rockt The operation : 



Lad 



lBei£6l«a2 i7<j, 



pi= 9*8ia68o7 ?= 9'8764J74 

This gueftion w»b truly (blved by Marctllai Btightm', 
Mr. #7//. Oa/«f/;-and ihe aitfwcr to it sa primed, by Mr. 
R. Dunlhurne. Mr. D. tVebbtr, Mr. ffffl/*. Mr. Rohnfe/it 
McraiKS, J. li- Smili, Mr. J. Maj, Mr. ^rden, &c. 

V. QuKST 



117 anfiuered bj Mr, Rob. Heath. 



Wher 






(ot 






quantiiy) is a niaximum, the lo- 
gAithm of ii, or any power of it, 
IS a m!U«inium; ccnreqiiently the 
log. of RS*^ = loE. of RB"^^ 
= X X log. of i — X is a maxi- 

1(1 fluxioDS — T^- — \-\iclag.i—x=a; where i Is eaCIy 
detetmined = BjS'gjji &c . by a new method of folvi _ 
esponentiiJ equations; V ityytii^^'^" = yJ*, and » ds 
iS7'i4** ^"^^ ^^'■y '"** "^ ^ aecimal, the length of the 
greatell ordinate RS required. By drawing the true figure, 
or trying the in ere afe ofthe para!leloRr»m, it appears thae 
y?p is greater than 400, v/hi:n ihe Hi ^E D P = DP x P^ 
h 3 maximum- and by the table of logarithms, it alfo ap- 
pears that DP =E!^is greater than 410, and ,^^ld* 
than 587. This mull be obierved in order to have the foU 
lowiog iogarithmeiic feries converge. Put 400 + * — jiP, 
^i9+, = DP = E^ and ,87—2 = '^€i 'o Hod OP 
and P^. By the equation of the curve, PB'^^ =■ PD^^ 
= ^F.^'^ = ^^^. or 6c.. — ;!*<"' + " = 410+jM" +* 

' by fubHitmion ; 
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Now the value of any i*o fingle quaniiries may be 
(bund in terms W the other. The above in numbers If) 
4rS««8 + Ca)j-730*63x— W-0Oi»iiix'— {*)-ooo<»ix> 
Sec = (f) 7'04oaj4jp + {J) -oojiju^' +Cf) ■ooooo-tjj' 5CC. 
«0<i =(0 73-35Si»8s + (rf) »*843I95E* + (f) -146791 = ' l 
I nod the values af y and z in terms alie>^e<l with x, by 
jfTumiog an cguaiion of this form, viz. > or n = ,? 4- Bv + 
fi' + Dxi &e. Where by fublttiuiion for rheir afluined 
values, and making the coefticitBts of like teiras on differe 
ifides of e^icti equarion equal, we (hall hiive the real refpeftive 
of ihecoeffidcnis, t\z, W + <///' + e./=i; yi~ 



'I'lcoS and 'jSjoS; 5=— 



, + C 



-■oooaj!6[Z)=:- 






itA^ 



l%i^ and 
— ■ooo64!8 and 
:= - '0000001005 



and +'oooooc68fi. Confttitieniiy j = 3-1008 -t-"4ii3*4* 
— -00064 ?Sji.x&c. 3 = ";6jc8 + •075904 *■, — oooijSS t* 
&C, wherefore jS6'ii34jj — 1-075904:^ + 'oooijaeix &C. 
= /'^and4y>oo8 + ■811364* — "oooij86xx &c.=:JJ''; 
tiie piudufl of ihefc tivo is a raaximuro, which flux:d and 
leduecd, (here lefuJis »o"Jj9 — »-»8dijx + ■oojjiaxi &c. 
= 0; here jt^g'i nearly: whence P^— iif^'is^t DP = 
430'SIOS. and the aiea of the greatell □ MBjOoi- ^E.F. 

RAnfwered hj Mr. J. Turner, 
ie equaiioa o f the cu rve is b — .^^ —y^\ -IB ~ 1 "jq 
; hence »xl,i — x =jxl.jr. in fiuxions, ixi.. — a 
■^^ =: o; i — K X ]. i — * = if. Or finding the 
jogariihni thereof, i—K x |.J + f _ JlL+Jll i — 

* -.e' I*' 4** 
a:c. = v. This reduced gives xs: 836 nearly; whence RS 
the grcaiell ordinate is ::6j7, &c. 

For the graateft Parallelogram : 
r = P^ DP = E ^ = yi the area = A. 
[be nature of the curve, !•— 1' r: j^ , 

and —^ — 3'' + ' =; jJ", 

i thrown into fluxions and reduced (by expelling 2) 
-: = tor6, y = lift, s = j78'4, /iP = 986, Wid (be 

t^t 



Ths fame anf^srei fy Merones. 

fl.FortbegteateflordiDau: * — j'* =J''» '"'J * " 'oft 

f —y n log. J = max. whence * j( 1. i — x — ._ — 

Rao; and *— x x log. i — ii = x, Pui (j + v = i; i— a 

=f; and then ^ — vxl. g — v = a+v, Letp = \og.gi 

like 11 = 836; then^p — a— jt— 1V + — + ^^- + &c. 

= 0. And by rcverfion of feries v = *053i493< 
l36'0J3i49J. aiid;' = 6j7'ci48a the greateft ordinate. 

a. Than for ilie greate ft Jnfc ribed parallelogram ; let AR 
= *, .V^=/j then >v^ — s= mas. put d + u=r. /^ 
* — ;/. r = log./; then i/ 4- ax I-/+ » =L/ + o«l.f 
{=> log. ,*>. Thefe turned inio (cries, andxeverir-d, ■ 
give [hcvaJueof » : whence is had /. Alfol et .- + g: 
then will a +v y log. r—i" = c + i x log. c + z. Thi» 
turned into feries, and uis furies reverted, finds z, and c 
fcquently y; then thefe ealues of j and j being iub(titu 
in the maximum, and its flux made = o, and the feries 
verted, gives v, x, and v, and ihence the inftribed patal- 
lelegram = I476Tj nearly. 

I 7hs fame atf-aiirtd by ihi Prcpafir Mr. An. Thicker. 

A(riime.^;> = 40T+x! PZ> = £^=419 +7; and C^ 
= rj + u : ihcn will Pjg.ar .DJv := j8o — sr — v. m A p« 
nitureof theeurve wehave 193 — >r **'+'= 419+Jl*'' 
and 13 +!'!»""" = 4*9 +;''**^+'. Thefe tn log. 
♦TfTTV 1 1, jjj - ^ &c. = 4Ji»-»-/ ! K I. 419 + ^ 

And 987— ti X : 1. 1J + " Sec. = 419 +Jix : '- 4»9 + 
Jfc. And thefe equationsordercd make a ■¥ bx-^exx - 
= .^+S^ + Cvvacc. And/+^v+*ft.&c. = ^+/fj 
4-Oy See. Conkqucntly jt = /■■ + C> + //>> Stc. andv^ 
K-¥ Lj + w>_y ice, llenc j the a rea ofP Pgjg.wiil be c: 
prelTedby — /"> — ?j'> Ac. « 419 4-y, which prr que 
muft be a mnximiun; tlicn put into Huxions iindcedact 
jives ^=:t'i>o4 3(C '.' the gitate^ ue4:=M8]oo'|T44 ^ 
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Again, for the grcateft ordinate, put Sss + x = AR, then 
is i6i — 5fl83S+« ^Q jjg ^ maximum; therefore put into 
fiaxions and reduced, gives V = vostt Sec ana SR ss ^ 
^57'o»68 the true folution. ^E I. 

VL Question 218 anfwered hy Mr. Peter Kay. 

It is fpnnd from theorem t, page 5 j, of Simpfon's Laws 
of Chance, that the odds between 37 and 47 coming up, at 
any affigncd throw, with x4 dice, is as ri6a &c. to i, or as 
7 to 6 very nearly ; which is an anfwer to one part of the 
^queftlon. And by theorem 1 in the fame page, the probabi- 
lity of throwing j uft 4a comes out = ' , &c. Therefore 

X \^ 

t — : — &c.| = '3604 is the probability of lofing in the 
15**2 

tKher part of the queftion ; and confequently the required 

odds for winning as 6396 to 3604, or as 16 to 9 nearly. 

The fame folved hy Mr. J. May, jun. 

■ Pat the number of dice = ;/ ; the number of fides on each 
dice = f»; 4» ===/>; (but if/> was greater than in-^imn^ 
fubtraft it from n + nm, and put the remainder =^). Then 
the chance the propofer has to win in the firft throw, or to 

^MTOW juft 4*, will be Tva^^^vT -^-^&c. 

1x4x34x5 

The numb, of terms muft be /> — « X -» 5 &c. 

\}n terms lefs than the foregoing) + 

1X2X3X4X5 ^ ' 

n X « — 2X ;g — 3 ^ ;gx«4-ix»4-axg + 3 ^ 
IXXX3 .1x2x3x4 

(in terms lefs) which put in numbers is 144840476; now all 

the chances in the faid dice will be m^ or 2176782336; fo 
that there is 203 194 1860 chances to lofe, that is very near 
^65 to win, againft 47*07 to lofe the firft throw : Put 3365 
+ •47207 = r) 47*07 = s; and 15 = /; the proportion 
which the propofer has to throw 4a once in 15 times > is to 



«_X«j— I 

IX a 
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the chances he has not, as i — ~- to '!--- (fee Struyck p. 

5a) which is about 71199 to ia88oi. The fccond query is 
eauly deduced from the above feries, and the propofer has 
Z400482914 chances to win, a^ainfl 776109422 to lofe ; i. e. 
if 37 and 47 are included; but if excludea, then 11944^7x94 
to win, againit 982355142 to lofe* 

Mr. Rob. Heath anftvers this ^ejlhn. 

The number of chances for 42 happening in one throw 
with 12 dice (by his theorem^ will be 144840476 ; which 
taken from all the chances on all the dice, leaves 2031941S60 
chances for failing in one throw. ^The advantage in wa- 
gering to throw 42, once in 15 times with 12 fair dlice, will 
be 6440045 to 3559955 ; or nearly as 9 to 5. To find 
the number of throws to make an equal wager; make 

■ ^ zs - , which comes to .v = , rt — rr when 

reduced; and folved x = io'o666 throws by common loga- 
rithms: Mr. De Moivre fays — X '7 fhews the trials re- 

n 

quifite to that effeft, when h is pretty large in rcfpedt of <? ; 
but in this cafe it Ihews it to happen in 9*82 throws ; very 
near the truth : but his Table of Limits at p. 42 Do6t. 
Chances, 2d edit, is not very exa<5t, as being not deduced 
from escponential equations truly folved. 

The i\xm of the chances for each party, N. in one throw 
(by the leries) are found = iiq4307©74; which taken from 
all the chances on all the dice, feaves 982475262 chances for 
miffing; therefore the odds are nearly 6 to 5. ^E,F. 

Mr J. Turner (in anf. to 218 queft.) by prob. 22. Mr 
Simpfon's Lav/s of Chance, the odds of throwing (in this 
queft.) as 6439971 to 3560042; nearly as 8i to 4^; and the 
latter part of the queltion as 6 to 5 nearly. 

Mr J. Hill fays the oddis are as 113156!. 12s. si^* to 
105830 1. 6«. I id. And when he undertakes to throw be- 
tween 37 and 47 (exclufive) he ought <o lay 6220971. 9s. 
ii^d. to 5 1 1643 1. 6 s. o) d. The propofer Mr Gibbons has 
given tables for thefe queftions, but as too long to infert here, 
if he pleafes to rcvife them, may be put in another place. 



ne 



I 

^^^Dui I = radius of the circle; T MAIT ihe park ; 7 : 
^^^rSroTsfi &;. (4 periph. when rad. 

is — quadrantal arcli AM; TM rn. 

= x; TL =y; then, as 8 r j : : .-■■' \''~ 

o-\-x ■.y-:-Zj = iq + ^x;inA T- ^^L^ 

by Sir Ifaac Newcon's fcnes, y = 



Q_l' EETlONiANSWERED. li 

Kif Pries Question anjtaerei bj Mr, H. Travis, 




39 + 3^''. Solved, )t = 'o6ii9i8 Stc. 
■.■ y =-8i84i( &c. and the area of 
the park = 89 a. c r. n p. For die 
arejof thefliades-. Pdu = fine arc TA/; E 
of the circular fhades ; then, i% s ; z : ; i 



; hence ibc a 



radius 

of each is 14 acres aod 7 perches. 



£.£./. 



Thefamt anjviertd. by Mr. Heath the Prtpofer. 



^^^BSuce ihe river T'T'Cpari of the boundary) is given ftraighr, 
^^Hterefore the nearcfl the paik can approach the form of 3 
^^K|le, it the fegmcnc TM.11T the true form ; which com- 
^HnSuiends for its area a maKimum. Put b 1:1 310 poles = 
TMAIT; </=6opoles = 7'/.7'i p = 6'i83i8&c. x = ardi 

w 7"; then — = rad. = O 7". And, by a fcries for 

finding the fine from the radius, and arch Riveo, d^ 
&c. 




._ fiiund = 7o'i!7&c. whence rad. = 73"3ofl &<:. 
= *; and the area of the park 14a jj't J poles, orSja. 
IP- 

/"= ■(74459= Hae Z.eOp = Z TT; y = radius 
bftiadc = ei/. Then h~j-= o ©; fay rad, i : h~y 

'. y ; whence y ■= — — y = »tf'74j &c. poles ; confc 

of esch IhaJe := j 4 a. o r. 7 p. 
Wttrj Math. Vol, U. K Tci^^ 



I 
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This queftion may be more eafily folvedi by a uble L_ 
naiu.fi^ (,-with-.tad, umtyl. , §eiJ(_iL chord flod ap in tbtf 
niiio ot the ^iven cHord und arc, as 3 la S, whicli .ire found 
by a or 3 trials = I'Syojifi aed ijCj' 3c"(imilar toihe 

aM rr, rfd ate TJuir-, (fcr -Siijis^ « ihie of 3<* 

j6' li* (Jmilar to the fine Z.7", and ate Tw, haif thi Aippltf 
inert of thV given arc rb 36c') Tay f6j?ojifi : lad, I U 
tniTT) : ;3'3oi &c.p6le*=T0, radius as found befom 
Memiits. hy a curious and (lioi;t procefs.Jias brought oiq 
tWe true anrw^" 'o '^^^ quefiion. Mr. Ruiinfen, Mr. BrmiM- 
Mr. Webbtr. Mr. Tru/i, Mt. Turher, and others,' have aIS 
giveQ irue folations. 

riie farhi folvcd iy J&c. J. Powjet 

Put i = J4O0 the min. in a qnad, c = •o6oocot)846ifa 
3=-^4=-J»re; r=^a'f4iJ9? />= ii=:half the^given ehor* 
x-=^QTL in niiflutes ; J- = 7"© i ; i*diu8 = i. It w§ 



'length 6f the femicircle 
J : 1 :; - — : , - =0y ; thep, yet fim. Aj, i : 

gi-i-J-x qp + gx ■ 

Iff ■,■ i^ ati/y — jpi . _;. jbbddyy — idbbp<iy^gqiifp ' 



-Then by Mr, Ward's equation for finding the fine cb 
:felt«>nding to a given arc (Math. Ininid. p. j^!) we hat 

iicxx', and exterminating xx. by mcwis of its value befow 
•found, theie' will be produced this equation: 



Wdi^ 



itqqpp 
milhbpqcy* _ 



ItiLr 



^ Jg6qqpp — itqqbbppc. 

In ntimbers, — jroj'iojij'* — icjT/'^t?* + wS'i^p'* 
973J-I48J = Bj'jojipjj; folved, ji = *!ti8ii87 'he fioe 
54* iS' 15"; by trigononi, a. 54" 56' : (LT) I'j : : rad. $4 
,: CL = 1-8 ji JS-; t hen f . B j ai ■>< = ;-.33pz = 7J »• » r. " 
the fsaor; and -/I'li^S " 'ii^i'^'s « I's = ljaMjf. 
^nea A- Theif fumSga-or. up- the true area of t&ep; 



S*10M 



Of the EcUpfii in 1741. 



i 

^^HTTo tile iiihabiianta of GreM Britain or the accent tflandst 
tbece will ktppoi no vilibli; ecUpfe this year, but at Port 8i. 
George, ihe luo will appear eclipfed ihs a»ili af'NoTemfaei'. 
beginning at %h. 40' morning. Middle at i»h. End at 
ub. 14'. DuraUQD ih. jo". Digits ediRfal ih. 48' \^i>Sh 
Siaj}- On iSe »d at" June the moon would be eclipfra, but 
bi^liei depreffion of Lcititde is rendered invifiblf 
inU auesr in the iuuthera pares of the 
IR. Jia/c.2 

^^■k Gibrallarin Spain I S 11 

^B^xaodri^JKEgvpt \ux 
^^^HlueniintJic Indies n 

^^B^ufalcm 1 o I 



tS'&Ll 



End I pu: 



O^ervalhai of EcUl'f" at the Obftrvalary. 



At Tiioity College, Cambridge, was loijk ihe beginning' 
of ihe moon's cclipfc J;iji. », 1740, at Mh. 17' apppri;nt ly^ie, 
the totil (hadow entered the moon's N.E. limb shout (lif , 
tiSth degree in Uevelius^ cIiB.rt, near Mount A^diis, tl^ea 
clouds inierpi»ftd. The craerfioD was about tih, i5''ovef- 
againft M. Pherme. 

At J miiei from Bocerley, Abr. Buncholot.obferved the 
moon'jccttpfe Jan. 1, 1740, beginning £ h. *o'- ^B^l' t'^'^'l 
fei^nefs 96, i-^ . End total da.rkneis i^h. i&'. Eao'iih-io'. 



LQ«E 



i 319, ly Mr. l,yiiiy-«/ ^m^rdmm, 



Here inrH()l)>Ad,' ihe hinl lyipgrfiviery toW. they are ob« 
;>--,e'( re r?.ife biaks 01 dikes to ke;p the f«a ftpm flverfl^- 
■ H' ■:- vcr foiiie tnne ago 1 great ftorm, yiih a bigPtide* 
i!-,: ..irdugh one af the banks, and kid thecdpniry.fox 
r.-;i'. ■ .''5 under water. Going with foijie fcjcn!^ io .the 
:-' I. '''.ire tliis iniindaiion happened, anti >v"al!^Ag .UpBl 
iou ctihcrcnarroivbanks, weiawat a flilUnce .iHrjie'tr^f 
! .', £. O ftanding in the water, xhict we *ere iSid, ftoi 
ii ,:i: cjiisl dHtance from each otW ai tfie earners qt a ti,. 

iguiiU ftjjd; and a pole ^P^HflOTiat ffotn eaW'lTttf.-tBalt 



formerly was aCcd as a mark to llioot at with bows a 
rows. Now one of our party propoied to find ihe content 
ef the inundated iidd by the help o( a Aaff, or meafuring 
rod only, which we hitd with us. As we walked along this 
bank in a ftraight line ( DP) at D we came in a (traight line 
with the trees C and ,4; thence meafuring 304 feet, at S 
we cime in a right line with the trees CsadB; (hence con- 
tinuing (traight ni'6 feet, at R we made a right line with 
the pole in tne middle of the ileld, and the tree at the far- 
ther corner B; laftly from K mcaliiring right forward ijj'6 
feet, at y we came in the line o^BA. From this, which 
was all we were then capable of doing, is required the c 
rent ofthc field ^5(7. 

II. QcEETioN 230, hj Merones. 

Being at fea on ihe firft of May, and a clear forenooi . 
msde two ohfeivaiions of the fun, and found the difference 
of altitudes 16" jo', the difference of azimuths 34 deg, and 
the dJITerence of the times ih. t,; m. Required the latitude 
of the place and hours of the day. 

III. Question zii, fy Mr. Peter Kay. 

One wiih fix dice undertakes to bring up four faces of 1 
fort at a throw; that is, either four aces, fnui duces, &c 
in fcFen trials ! What is the aids againfl him ! 

I IV. Question iia, iy Mr. Daniel Boote. 

Some time in the fpring quarter 1740, an obfcrvatioi 
Inade of the fun, at 14 minutes patt eight o'clock ii 
morning, and his altitude found 39° 7'. Alfo at ij minutes 
paJl ten o'clock (on the fame forenoon) the altitude was ss' 
sf . From whence the latitude of the place of obfervation, 
moncb, and day may be found; and are required, widl a 
general theorem for all queflions of this natuie. 

V. QuEiTios 313, by /If/-. Peter Kay. 

Suppofing a body in 51° 31' north latitude, to be projefled' 
with a velocity of (ix miles perfecond, in a fouih-eaft di- 
reiiion, and an angle of 30* with the horizon : required the 
trHJeflory, the place of the earth where the body will fall, 
and the lime ii is in motion ; allowing the earth to be fpheri- ' 
cal, its circumference = ijoio miles, that a hea»y body 
defcends i6'i feet in a fecond of lime, and that llie pro* 
jefUle W'yf/i ip aiSOU-refifting medium. 



k, 'VI. QuESTiow 314. £? M»-. Nieb. Fairer, 

li "IVopoits bcacnorih and (buih on aritifh (Ijore, 
P'iBheir.diUoce jo kagiiEs, nor Ida nor more; 
A Iliip from ihc louch port leis uut to gain 
The wnheni pon, and jJows the vtnit'ry main. 
On laniaard tacks 1 cectain diliauoE, then 
Alie^Vn courle, io gains Iter^atc; but wheo 
The diftanaci eonip3r"d, theiirrt was more 
~ " . iis»Eues exaOly haJfa fcore ; 

:e oTtiie ports aod dillance run, 
/Incluii; a (pace • as litie beloW is iliewn; 
JJdw, ariilts, bfthcfe dita it's requit'd, 
ToJindtbediltancc run. + andcouit^s fteer'd: 
To make it plniorir, and require lefs art. 
Give i)ie folution by a plaLn.fc;! chart.. 
* 79^J'^fiiU^ifiguri. + ffiri^MIt oud ite-iuay allo'iiied Jor. 

Now let U3 fuppofe ilie fliip to ha»e failed uniformly at 
the title of tout miles an heur, and at the fame time ikv. ftie 
failtd from the foiith port, another (hip fails from the north 
pott direfily I'oith, at thi: n\e of i^ miles an hour, liU fhe 
arrive at a pott under the fame meridian with the former 
ports, and is then known to bs at the nearell dillance from 
the firlt Ihip, thai file could poffibly have been daring her 
nhole paffage, if ihc had continued her c-ourfe to the tburh 
port : Required thsibeariog aud diitance of the middlemolt 
port from the firftIhip,.wheD Oie brings her Auboard lacks 
OQ board. 

"Vrii CjwssTioM ijj, hy Mr. J. Ctwbctt. 

In order to TurTev and divide'the ii lingular field ji3t, 
I Ind mytien meafure the three (ides round, wbitll I took 
tl>e angle. The owner would have it in three- eqii:itpKitt 
nearly (Nvided, but as there was no water but one Spring 
near themiddk. in order to have ihe three fenas r;in ltr.;i£iU 
ftom it to the three corners, 1 i6ok the an^es ihtre, as well 
K thofc 'at th; fpi ing to each corner, as in the fcheme w^ 
tidow'n; for he would have the cootcni of eachpaii fep:i- 
ftic. Having thus much, as angles, fides. Sec. I thought 
farelv 1 might from hence find the lines to the corners (.lod 
■leaOHS well as Mr.Beighton ■□ his furreTof Warwickfhire 
coufd find the fitoation of Newbold, and diftance 10 High 
Ctofs, Tripootiiim, Eathotpe, &c. ss he feu forth in the 
11 of bis map; for that belidei aoglei, IifhfVild 
K 3 W-i-i 



L A D I K s- D I A R 1 E .!. iBc!sht^fi2 
;hree lides meufured, whereas he had bui one and A- 
piece. Aa foon i» vie had done, nighi approaching, 



paired home; where I found they, blundi 
three lines ail in one fum joft ic ' 
arnbitious lo match this raapraakt 
find a theorem !efs comclex than 
his : Now if any of van could 
aiTift me to do this by a limple 
equation, I doubi not bur his 
F. R. S. might be torn awiiy 
from his name, and more de- 
- fervedly pot to mine. The angle 
at j^ ^ 50 deg, at fl 3: 60° ; and 
at C ^ 70". Angles from (he 
fpring to ^ and C, iic"; .-hB, 
130"; C.B, no". 



ing, had taken th^ 
IS, And I, being 
' been puzzling m 




W^Pki 



bQh^stu 



, hy Mr. J. TutTier. 



A certain 'fquire, whoic fertile grounds 

The (ilver-llrcHining Mclbrook bounds. 

Met me the other day, and faid I fhoa'd 

Surrey for him a fmail adjacent wood. 

With nis reqocft I ftraight comply'd. 

And when git (hete, my (kill 1 iry'd ; 

Bui all it) vaio; fo therefore crave 

The ladies' help; • Below ihey have 

Such data, as my frienil and I 

Cou'd then procure, tncft accurately. 

And for her nains, the who unties 

The kcoi f (with B — gh— n's leave) (hall have the prii 
■• UFFand Cl'F are two different Apollonian pai 
bolas! Kihe V(:ites, and i^B the 
iranfverfe diameter of both; DH 
and t4S, ordinates rightly applied : 
There i» given the area Dfi^fqnal 
to i47ji po'". ai-.d rF = FB; F 

being the foeuf of the parabola tj "' » 

DVB. ^ -" 

Again, I^yfCU the other Apollenian parabola, whofe a: 
.■/r. is :o the arch DT, as i to 1. And the ordinate / 
friehlly apphcd) being let faU on the common axis P" 
inakes tli^ atea j/5*' a maximum. Required its paramet 
and the arc3 of the wood ia Itaiute meofurr 



No. 59. Qj' bstionsAnswes. e o. 



IS5 



1742. 

^eft'tons anfwered. 

I. Question 219 anfiuered hy Mr. R. Fall of Dunbar. 

AS PR -t RE (2§i-al is to PR — RE (3?), fo is the tang. 
■ of half the fum of 
the (oppofite) angles P and 
E ; to the tangent of half 
their difference (13® 10'); 
and half the fum more i 
the difference is equal to 
the greater angle ( PEB = 
73 <* 10*) ; the half ium (60) 
lefs i difference is the leffer 
aBgle(£Pi? = 46^5o'.) 

Then fav, as fine Z B (6o«) : PE (a8r») : : s. P (46« 
50') : BE '{236-9). Again, s. Z ECD (60) : ED (304) : : 
s.Z/>(i3-io) : EC{79'9S9); V BE-^EC- 156-04 = 
i? C the fide of the triangle required. Which fquarea and 
mukipHed by Vi gives 10664*857 fquare feet, the area of 
triangle y^^^* required. 

There is a great many ways this problem may be folved, 
which I fhall referve for another place, where the foJutions 
to the queflions in the Diaries (hall be further difcuffed and 
illuftrated. Only here obferve, that by 3 Eucl. 6, the line 
BLR bife6ting the Z B^ cuts the oppofite fide into two feg- 
ments PR and REy in proportion to the other two fides 
{BP and PE)y and confequently the fines of the angles they 
fubtcnd in like ratio. 

This queflion was truly folved by Mr. Da. Hafiings^ Mr. 
¥. Parrot, 7. Corbet, G. Neal, R, Beightony D. Boote, W. 
Kin^floTiy j» Jack/on^ S. Bamjield, E, Crofs, 7. Mi/bourn^ 
T. Ramfa$y Fhiloginus, J. Powlcy R, and j.Robtrtfon^ Jv. 
Spicer, iJidMT.TowpJbn, 




\\*^^%* 



fat. 



t i|C I.*o.i«» l>«ARi^^. [fi«^sn] .0f4aii 



As fine 50' : cofine fun's dcclin. (71* 47'j :: s. diff. of- 
time (ill. ij') : Ji" a towlk nt»rai)er := © (3 the dillance 
in ilie parnlld of Jedin*. "TjltiMO the oat. cof. of the diflEiT 
ofazimiidis (n* ='83903;) add rjdius, ihcfiim is i'8i903T,, 
which multiplied by liie tiii.cuf. 16° 31' =-958819) the di*-i 
ference of aiiiiuAsi gives t'f/sfttr^S'aMAt which made iefsi 
by twice the coUoe tji" «= i <t ■84*C4S)-S: I'figfiogfi, leaves-. 
■O576;io8i9io; which divided by tlie iciftd line of the difr 
feoetm of azimutiis ( j^^ = -J^c^ij^ qoo^as^fltWBtj'wtfca 
anfwera lu the nat, fine of jc" 1 8' ; one half of which 35 " 9" 
IM(14 lefs by half the givcn-tb^erenceof akit. (S" ij'jlcaTis. 
a6° 54* the altitude of the lun at the firlt oblervation, ahd 
more by 8° ij' is = ^j" 14' the altit. ar fecond Dbfervation'; 
Wlience there la now luflicient given to find, "by the commom^ 
canons in irigCoometry, tjie Uuiude=^7° j'. and thai tiit 
time of the firlt obfervarion was.at7h.lfi', and the fecoci4.' 
itgh.fli*. 

ClTTie analytical Iimefi'igathn sftke ahaor/aid Thetrva- 

I Given Q P = 71° 47' comp. declination, the Z ©iPO z 
'■ff'4? &«. tinie, wiiSice <30 ia 

^ruhd = 3Vi*. Whofe cofine call m, 

ptjt Ei:«otiiie ®iiO-thediff. -aiitn, 

A*iid £ f&i Snc and cofine of ^ diC 
ftli. tbto TfiU ii — «*. cr i —aaa, 

■ »ii — I (=nl be the cofine of 

le tlifF. of the aI«i(U.<les. Alfo let , 

ftnd y exprefs the line and cofine 

'fcalfthc'fuiD of the altitudes; then 
(= a) will fian^ for the 
i- jid and yi — ax the fine 
Btid cofine of the greater altitude, 
tA — *{( and J A + nx the (ine and cofine of the lelfS, 
Then by a theorem in pifec tj6 of Sirapfon's fluxions, 
xxil' — eay) +yybis — aaxxz^ w, or ivritinE i — x'» 
foTyy, and reducing the equation we have xx = ^ ''" — ~ 





QjJESTisMS Answered. ij7 

=: V the cofine of the fam of liie alii- 

fades. In numbers ^^ ^T^"^ ^-~='J37Ji 

which anfwers in the tables to 7^° il' for ihe futn of the 
fan's altitudes, whofe half (jj" 8' ) added to ihe half diff. 
f8° ij'lEives 43" 13') thi.' greater altitude; xchence ihe lefler 
isr:ifi"_f3' and the latitude =j?°7'- And the limes of 
obferTation jh. 37' and gh. 4i'. ■ ^E /, 

III. Question in enf-jicreJ by Mr. Farrer. 

Firft (per p. 7 Sittipfon's Laws of Chioce) ; ^ ; ^ ; X 

|x|-x|x6 = ]-^ = the probability that one face 

of a fort comes up at one throw with fi dice. Then - — '■ — 

7776* 

IS the probability of four faces of a fori coming up at 

the fifft throw with fix dice; and that of the cooirary 

-— ■ , and the odds 7776* — !"J* lojuj*, or 

7776'* 

- _ . Af-'B"'? n »— I 

as B \a A. Then by page ij, ■ — X - X • 

X &c. toe, faflors: here n = j, and *=i; which 

fubiliiute in the above theorem, and it becomes 
^'*' ''^^' ~"^^* X T = the required probability 
^*8i34, and iliai on the coniraty 'iEd6, and the odds 8l]4 
to iS(6, Of aj 40*7 to 933, i. c. i'i9J4 to i. 

Jnfwered by Mr. Rob. Heath. 

wife the binomial a (i) + J (j) to the 6th power, the 
tJiree firlt terms of which (a'' + 60'* + ij<j**') will be 
the chances for 6, i, and 4 aces to come up, which (in this 
cafe) being multiplied by 6, =: 1436 chances fur 6, ;, and 
4 aces, duces, irays, &c. to come up at one throw -, wheTC- 

fore ■ ; are the chances for failing to throw 6, j, and 

4 like faces in 7 iritis; whence tbc wagtir's difadvantage is 
Wjojj CO 31 15^7, or 11 tu J nearlv, vii. I'lj^? to 1. 



IS^gAlon'i 1741. 



Tie fame aapmared bj Merones, 



f 

^^K TIte number orconibiDations 0/4 aces out of 6 is 15 ; a.ni 

^^m Ipanyooecarcofthefc ij, aov two left out ar^ capabte d 

^^M U Vi^riationi wkere no ace is Tound; iticfefore 375 gives ^ 

^H ^ cafea wheie only 4 aces can becaft. But jince 5 or 6 act 

^^r inaybe catt, the number of chanced For thefe, which is 3! 

mull be added; ■/ therefore aH the cafes wherein 4 accS C^ 

be caft with 6 dice, is 406- Now fince there is the fim 

Tarict)^ fpj ^iiqu, tTjiySj. Snn. Hxfu^fxt. imi ii the ^hoM 

number of cafes wherein 4 points of any one (on can be calt 

t^nlie wliplc number of chapce^ rfftfiji =->j ^S^jjii-^,^* 
C: ji ; the' odds againd the thrower for 7 caAs v(jU be as " 
■ mi. — ^ , or as a'i954 to r 



IV. Que 



anj'xt.tTei ly Mr. J. May. 



I 



-- fine of fun's alt. at ibp firft obferTation; i: 

that oftbefccond; ; = lii]e of the hour angle from i.a'cJ«l 

at the iirft obfervaiioo ; </ = that at the fecond ; and let c; 
radius; 6—a=Piii — c=:q-, r—e — h; andr + ^ = , 

iJiCD the H^e of Uu ijzi'i ibuthBTn akiiude will b«4 4>'< 

l^degceesof which put^m: Likewife ihe Gneoflbt fui 

dcprefiion under the horizon in the north will be '■ 

iWhofe degrees J<{ be ^ ng H^a tba Aid'i j^clination wi 

be^ = 10° a' N. aiifjceringto the jitbdayofMi 

46d lbs Uiiwde i» 9o« T-^ \9n~^ In = 46P jC Dorth. 

. Tliis queftiorj was atifwercd by Mr. Baatc ihc propol 
Mr. Rstilnfan, Mr. A', f^rnr, &c by a tiua,(jrntic equstii 
ind by Mirorifi, Mr. ff. Rahlnjati, Mr. Riibj'/Tj^, Mr. flf. 
r.TmrJtrr, Mir. /'asu/r. fcc. by *" oqu3iioouf-*befc« 
I Boivcr. Alfa folotions were given by Em RaO!>n»Ur, 
I Ar^. Mr. Pihrim, Mr. B<mlield, Mr. W^. rijir- 
' •» «tf/^''- ■ - ■-■■ 




No. 39* Q^BS T10N.S An6iWEIIID. 1 x^9 

But that W€ might fhew what may be expelled from the 
intCDded treatife of the diary queftions, &c. wher« this aiKl 
gthet qiieffifensr-ti^ be Iblved by limpie equations, ivhioi 
have their oricin from. the application of algd>ra to ipherics, 
geometry, an3 all other branches of the mathematics; I will 
bgre flj^e you the ana^lytical inveftigation of a theorem or 
fwo for foIviAg this aiia queftion. 

Given ZQ = 50° 53' > its.cof. = ^ ; Z^ = 340 f, its cof. 

=.^ ; ihc'-A P Z = 54° 6' , its cof. =: e; P Z =: 1^0 j^c^ 

-.its cof. = </k (fee the lafi figure). Put x and y for the line 

and cofine of half tlie fum of the arcs P and ZP, it sn&v 

for fine and cofine of half their difference; then will xv-^fis 

Juu yv -^i z be th€J fine and cofine of the greyer arc O P; 
V — jjTz a'lifl ii^-^^z thofe of the lefler Z P, And (by-p, 
J >l5, Simpfqn^ Fluxions) yyvv — xxzz -^ dx xvv — dzzyy 
= 2f, And'yyvv — ^xxzz^^ cxxvv — czzyy=:b; andfut^ 
iliTUting I -7- iss = vv^ and redu. equ. we have^^ — zz + 
dxx''— dzi = a% and yy — zz-^-cxx — czz = b\ anU 

•lubllituting J — xt for yy, we get tw H- zz =: 

a — c 

r= '89441 the cofine of the difference of the arcs ZP and © P 
:^=-28^'f4' ) oV the fi'rie of the din's meridian altitude, which 
"ifafVircrs to 63^ a6'. Again, per equation above we have 

y ' " " ' = — '3^410, =yy — XX, the cofine of tBe 

a — c 

fuln of dk>fc dixs (11a** 36') or the fine of the fun's ddpref- 
Hon at midnight, = ax** 36'; Whence 90^ ^— ^ — ^* ^ 

^iaittrde'4<r<'i9*; aftd ^i" i6'. -r- ^1<^ ^v _ ^^, ^^,^ ^ 

1ttA*stfeclinati6n on tHe itth day of May. ^E. I. 

T H i O R •£ M. 

^f.,'60i3-~cof.54- ^ '• ^^ ^ - •• 

- , , . s. 00** 4- cof. ^4** y s. 55** 57' — s. 39** y 
fun's alt. at noon. ^ cof. z6- 15' - coil 54- 




ticih^ hyf of each iubti adled from ^o^ is the latitude re- 
.^uH-ed^ 



N . ^:^^^- 
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' V. Question 2i%ihf-njired I-y the Prefofer Mr.?.\!iiijt 
and by Mei-ones, 

5ince the vtlocily with wliich the ball is projafted is fuffii 
nc 10 carry it gver a fpace of 
TiilcE pet ftcond; and the vclo- 
htSAy of thepliceof projeflion thro* 
""" th's roiation round i's axis 

11 tnilw per fecond; ihc ab- 
r fblute velocity compounded of thefe 
11 he C'li 1 1 milts per ftcond ; 

: angle which ilie irue di- 

E^'R^''" of '^c b->lt nukes with the 

T iiorizon ig"**', and the azimuth 

|t^ bearing from the Ibuth 4.6' 2t'. 

IS«t P^/iO reprcfent die earih, fl 

fShe place of projf;£tioit, JCHB the 

R&quiicii trajeflory, .:/0//itsiiiinf- 

^Jferfe axis, CB iti conjugate, and 

' RS itangtrtioitat the point ff. Pucttng Ofl = J; S'lirjf 

z= V ; nac. fine ofORS[i 19" 3+' ) = J ; radius = i ; and the 

didaocc defeentted in one fecond, in parts of a mile, = r. 

Then, by p- ij of Mr. Simpfim's Mathematical Effays, the 

.-BaBfverli; ^V^ will be = . = 17165 miles, theconju' 



tiiteCB= -~p = 1163 J miles; and the time of onv 

ivolutiun 3: 4h. ijrn. i] s. from "whence the time 
It the ball is in motion will be found 4 h. 6 m. 14 s. and the 
h fl/?^defcFibed, in the plane of a great circle round 
center of the earth, in that lime will be sd?" 14' ; but 
tingle, which that circle makes with the m':ridian, is 
nd atove to be 46° *i' ; from which angle, and the two 
tn fides including !t, the third fide of the triangle, or the 
ttitudeof the place where the ball dcfceods, maybe found, 
comes out 18" lit' fijuih : Alfo die angle at the pole,. 
n the falution of the lame fpherical iriaaglf, will be i j6' 
, which being added to Ai° 41' the arch dcfciibed fay ibe' 
th about its axis during the time the bjl is in motion,. 
l" 11' weftcrly, fur the difFctence of lungiiudc re- 



Q_UE3TI0HS A«SWBH»0. I4t 

Merone^'/ Anfrufr. 

To anfwer every part of ihis problem at large, ivomid 
require loo much room: I (Hall tlierflfare only explain ihfl 
icechod of calculation i _ _ 

I, Compounding the earth's motion, with ihe projeiaile'SLj 
motion, I find its true velocity to be CtuiB, at an angle of 
elevation (above the horizon fnppofeii it lell) 19° aji'. 
making an angle with the meridian 46" »ii'. 

i. By propulitian 15 and 17 Princip. I. the laius of the- 
orbit is = 93ori3 ; the traTifverfc axis of the etlipfis 3 
t^t$i^^^•, and the periodic lime = 4h. 19m. 

3. By nieafuring the area of the ellipfis, and pan cut off 
by the earth's ratLus ; »he time of the flight above the earth, 
will be found 4 h. 8 ra, j»-4S. in which lime it canipreliends ■ 
all arch of th« earth (between its riling and f.tlling) = 
30S* 57'. 

4. Therefore, by fpherical trigonometry, the body falls 
infoutb laiitiiHe 48" 48' j and the difference of longitude ealt 
is iif 19', from the jjoint of prtyc^on fuppofed at reft, 

5. Out (ince the earth's motion in the time of tlje flight, 
transfers the place of projeftion fii' 33' ealhvards ; ilierelore 
the place the todyftHs in will be in 164° 6' eaft longitude 
iVom the place of projeilion. 

Mr, D.uiiiharnt, Mr. Ra:-ijhay, and others have attempted 
the foluiion, but not with the lame fuccefs. la aqueilion 
fo curious and intricate, it ia very furprizing, that two pgr- 
fbns, at fo great a diflance as above to« milea, Uiould to 
precifely agree in the numbers; This Ihews, that, in thefe 
' ■ things, Mr. Siinpfin's Ellays, &c. come up 10 the fame per- 
" a of the wondei ful Sir fjlrac AVii'/as's Principia. 

VI. QuBS- 



219 Cfinflrtiatd. CWhich by xsxAzkn 
was omitted in page 13 jj 

OK. Upon PE defctibe the JpEmcnt of a circle 
uipxyc of coatftiuiiig sn 4. "' *°°i »'"' having rompleted the 
cirde, fiom F, the nliddlc of the lower ftgmcnt, (hroiigli R draw 
a tine 10 cm ihc circunleteiice iu B; join the pointi P, B snd K, Jl, 
nnd x/^Bdtaw Dh, tutlmg EBandPB in C and A, xai. A'RC 

ivill l<f (lif ttian"1e whoft iitw is lequircd. ror the A ARC 

bane, by canllrnftion. — rto^, ihr ^ (>'»£ = ilie li,ilf of ii or 
30% ami thi ^ DI.& a rigLt one. ilie A BCL Will alio l>e = 
tj4.ef, *ad of couifi- the ^ ABC eijiiilatetil. 
DiuryJU.iit'. Vol. Ii. O 






VI. QvESTiON 224 ^n/wfr<r(/5>^/r.W. Daniel. 

.frcra an analyiic procefi (which fhall be p ublUhed eUe- 
wliere) is deduced iliis 



of- 



ni. The Iq. royt 
-, that 



i5,*/iti'*i''-'!6=4' near- 
ly, made more by (j) half 
V\t compared diftiDCes, 
, laike 4^ leafiues, the dif- 
. lance bciween the fouth 
and raiditlt port; aDdkfs 
by (j) half ihe conipaied 
diftancc = j6, between 
the middle and north 
1)0 rt : Therefore Sa ieag, 
I5(liedift3nceri.n. The 

31-84= "- ^ 




' VI. Q^v s 



I 224. 



■CoMtTiiucTinN. Sinre tlie perprudicular of the A NESU 
fivni, being a 3d propotiional 10 ^ A'5 and ilie 6de of tliefquue 
cipidCng ih: given area, the ttiKngle hrelfipa)- be cnnfiruftcd by 
piob. 71S uf &1M pson'i .^fjeirs,, id cd. Or, pcrhapt, more elc' 
ginlly ihu! : At JV _L to NS ereA NC ;=liie given petpcndi- 
cular.andcontmueitto H fo ihai CH=iNGx n-i\h center Sand 
radium SK = SE— f^E dcfcribo.a dtcle: ihtn by prob. Xll^f 
jar. LAWJON'iroJiJfHrifi, find Ihe ceoirr of .1 eincle wWch Ihiil 
Inucb tlul alr^dy defcribed, and tikewiie paft ihroiigli the [itnntt 

N and H, and that center will be the vertei of the iri^jnglc. 

By cither ot tbcfe melhodt Ihe A being defciihedi un ESpfo- 
duced and parallel to NS i»ke S-C and CI pioponionnl to the 
uaifoim vclddltet nilh which the fl'ipi move fidm S i-ai N: tliCB 
(ID an indefinite line diawu tiirgiigli the poinii D, S, lei fjll tl>e 
A NF, and eomplete the pirifliiejiani N-FBi4, So will BA be 

the iNMininR fought. 'For clad inning any olbci parallelngnun 

Nfk»-. then fio't, by fim. A». 5* = i/ ot (£m. I.J4> "Vb = = 
SC :CI, and likewife S B : BF^tvA : : SC : CI, the point j 
■ i and a, B and A will be coatempdiiuieaut pnfitloni xf tlie two 
fliips; and by £w. I. 18, W/ or is is glealcub.ui WFnr Byf. 
itid Bj< been teqiuieiloF a giiren length, A' /"need only have 
.£«m takea cqu^l iDlhiii length, and, it is nianiftll. tliei 
""^'V ewiilmiUou-VfOulil Lave bttn ptitoiiriiii m tbovt. 






Qv estiomsAhswered. i 

^*»ni the {quite of SE, leaTcs 110V1144. whofi root is 5 

~SP. Let B and -/ reprercnt two coiemporary poliiii 

of the ihips ; and tlieir motion at B 10 thai at P; a$ 4 

$i, or as i to I'n;, and we have this theorem: i 

— T" — . p p - , - . "" p J - • [■v =^ II 9J- Ana as 

I'JTS " ti'9J ■ J^iS =iSP, which taken from SN, leaves' 
ig-Sts:PN. AKo SP~S J leaver I i-iS = P. -J. And b^ 
;7 Euc, t, ^^£ = 34'! I ieagues the diftaace of the firft (hii 
n the middle pMt, when fhe brings her flarlxiiird lacks 
board. Tben by trigooometry, ^NSE = 45* 4;', 

, crefore the eourle of the (hip 5 to £ was N. P. i"i3«- 

'flonherly; and the Z. PEN^ 17° ti' : .-. the (hip bears 
fromfiioA', W.N.\V.i*»i' northerly. Laftly, the Z .^SP' 
tt»i* jj', Heoce the port ^ bears from E, W.S. W. o^art 
wdteily. 

L Tie Prapsfer, Mr. FarrerV Anfiacr/ 

P Let i»j=: 5 /V= JO leagues; in = 5£ — £" Y= to; 1/ 

■■«!5£ + ^A^Ibtighr. Then '^; +>■ = i fum of die 3 (iik-*,,- 

a+y — SE; v — it — EN; thence having tlie 3 lidcs the 

ftfuare area wilt be m+j/xj — mxta^nx m+a; thatis,] 

. „j. - ^' _ / ^' tleaucs- 

wid .Si; = 46ieagues, and S A''= 36, Hence the cotirre on 
the latboard tacks is N. 41* 48' E. and'the diftance 46 leaff. 
and her courfe on the flarboaid N. 61" 11' W. and the dif- 
tance 36 ieaguea. 

Now, let ,4 and li reprefent the two fliira at their neareft' 
approach, and let fall the perpendicular IID ; and pat 7 3 
fineZ5[ p ~ its coline: j = 5'j ; 7-=: 4 miles; rf = SjV; 
">=.^ A" fought. Then<^ — z = .«; andtpertiuclt) 

r : : s t — =: 5 B ; and (by trig.) 11 — -.■.p: — 
5=SZJ-, and I :^ :: J ; —:= DB; ihea S /i~S D z 
j4D = i l T -f. ' . ^ .:i ; fubfiiiute i = i + ^ ; then ^O 

— rf_ ;52 : And (by 47 Euc. i.) ^O* + DB* = 







|']44 Ladies' Diaries. ISeiskloaJ 1741. 
""This reduced givessr: ^^^ ^2n-i6askaavies=: JNi 

and 5^= ic'43so lesgiies ; HB = ij'jojj leagues. And 
the mitldle Bon btars from the firft fhip, when Ihe briogs 
her ftarboaicl ucks on board, feuih 66" ja' weftedjj ani 
diftant 34'6i kagues. ^ S. I. 

This quefiion waj anfwered by Mr. fl. Henth, Mr. Apifr( 
Rabhjhn, Mr. /oifK Jatkfin, Mr- 7. T^rw, Mr. frf-iU. Crs//, 
Mr. 7". Ramjlia^, Mr. y. Po.«./e, Mr. 7. rwrA-cr. Mr. /*: 
i'p/fr/-, Mr. r. Bird. Mr. ^flV/fr Trait, Mr. /t/. GMoiir. 
Ens Sationalit, Mr. _/. .A/aj, Mr. J, Hevming'was, Mt. 
Rifh. Pierey, Mr. Pradur, ana others. 



l|*Vn. Question 225 c«/«wrrfiSy Mr. JghnWatta. 



i' 

^^L The fum of the three fides <per qvieft.)= 100, 
^^H (CAB = so''') and from (■C©5=iio'> 

^^■%e affiles \,1BC=bo \ the point iCQ,'!=iia 
^^F iJCB = -!o >©wiihin C'^®5 = 'J'3 

^^'- Call CB unity ( r) ; then per trig. ist.^^!:i::i.Z.C: 
j^B = V1266, and s. Z ^ : 1 :: s. A B : JC ■= I'ljoj. 
Aodtlicfum of thefe three (jiropOriionalJ fides is = 3'j67l- 
Whente by ratio, or pioporlion, 

As 3'367i : 1 :t 100 i i^'iZi =BC') Let y and ;« ex- 
3'3S7i : i-»s<i4 : i looi j6"ji8=:if^> prefs the o umber 
3-3671 : fi3o5 t: 100: 33 '674 = /i^C^ of degrees in ihp 
RDfiles yJC& and B.CQ refpeaively; w and y, thofe of 
B.-IQ and C^O; v and /, the anBlcs JBQ) uniCBQ. 
Then \ + m~ 70", per qutl^. And m + no + / = i!a 
(by 17 Eoe. i,) ■■■ w + / =: jo'; conreqaently x is = /, 
Again, y -\r n ■= $0; and h+ i3o+-v = 180; .-. m + w=: 
( confequently ti=> .Whence if x and _> denote theiine 
d coftni: of (he Zt5G; c and w thai of yiBC; then 
ill ej — xwexprela the Ibe of the angle A B Q or C-^®. 
And 



f 



' Vn. QueiTtOM ZJ5. 



The t^ABC itfcif may he dclermintd by the condruiaion giwa 

In proli, 44 in lh« MariciDiUicidu . or by GrH dcfcriliing a triangle. 

rimilailo it; after which, \( mi AB and .4C luufegmciiii of cilclei 

rjpthle cfmntiuati^ Z.* =: to 1 jo* and no' be dtftrilicd, their 

yo//r( ofiateiftibom wilt, it it pUio, gWe tUe ^\ixx. oftihe rprinx- 



QjJ f S t I I) rf S A W S W E R E D. 14S 

d Lper trig.) s. Z 6'© SJ U) : CS {i) -.-.s-ZCBQ (;r> 

iS-lzr ' 1"' = e C. ConrequcnUy ^'""~'"-'"' = — ; 

luch, out sffiaflions, 'tspcBy~-pxrKtt = iiie; •■p^ehj 

B- «<■: + * aww; and ■■- i =: '— — = L — , (be 

X pen /» «■ 

i'ji8ti63[C anrwcfioE in' 



eoungcnuif ^CBQ>- And -^ = 

the lables lo jj' »i'. Therefore i, 
whence (per trig.) is found, 

CtwiKS Poles a. r. p. 

a = ig'ji7=7j-67C9STheareaof Ja0t = i5 i 39-19 
C=i7-43I = fiD-7Mi> " iCQ-/=:x6 o zrst 

Aod the eufiteoi ut the whole fidii ^SC^tl o lo^i^' 

If Mr. Jolm JacfcfonV Jn/ifer. 

■Caninff-ZCU); .yS{*); £(:(c). Andfimlincihefidesas 
above, tuning jk = s. .1'06' = tfl ./, and rf:=L()line; h = 
S.Z.C0B; and / = a. -.Y© 5. Thca j-= s. Z. ^O .^ = 

' ^3 = coline; and tang.a: V ^-^--=:p; . 



&B 



^i.CB& =-JCQ- Thrts i e ;: t : — = £70; and 
1 > ; -^ = CQ ; cocToqnently — = — , --. r =. 




(hs lines and areas ;»-' 



Thij queftion is Terveleeantlv folvcd by Mf.Tnrner anif ■ 
Mr. Ferrer, wlio fay tiierea one of ihe faroe foit in li^nJine'f 
AJgebcA,' fol»ed there two Wiws, bin la a tedious and tlum- 
fty maaner. Mr. R. Robif^tn, Mr. r. RoHlf^n, Mr. J?rfw- 
/fW, Mr. mUhrnt, Mr. Chappie, Mr. /f^n/Af, Mr. /'jWc, 
Mr. ffM/#, Mr. l1/fll', Mr. tSird, Mr. HoJl.Hgi. Mr. Ar/ny- 
^Bn,MT.Tr-!tt, Mr. Fifs'"!'"- M''- ff'**5"'."iid fome other*, 
b.irc ifi v.irious mechodi giveii foluticns n 
O ! 



) '.^AW l„\i'Lftvi" 



i 



' D I a'« I ( s. IB^i^iUi,} i7«. 



y/c PriieQuestion fifvfd ty Mr. Am. Thacker^ 

PintinK 1 = FT 'he focal diflaoce, and' pnnceeding wil 
thenaiureof (be parabola, we gei )(.= ij = /T, -■. f^BJ 
SO, and DB = jo'7t- 

For any variable abfdflii put x; antfj' for Hs correfpoDd* 
ingfemi-ordinaie; p for chelatus rectum; then v/Mp x=yj 



exprefs the niiure of die 



. v';^ 



lable ace, which whenj = 70-71 is 89-8914 = D?^ 

half of wlii ch 44'94j; is = ilw arc FJ; which call ij 

V + VPP-F4VV ^ ^. ,^ .„ * P-P _^ ^^ 




c /JT; whofe fiueni 



— ^^ = the length 



- ^ ^; then will - 






-4-4.^ + »*- _ I + i i 
.^ — ii/j' L. /— I =01 which 



mfeiucmly - 



hence ^*' 



wd each term divided by i, gives fi/j' 



-54 



iL./i- 



14^ = ^. Aoi 



procEcding according to ei 



lift, p. Si of Simplbo'sElTays, we get (if^o midake be mas 
l£i~A'i3i^*6; aai from t 



I area r5</=6j6 nearly. 



i 



QjJ S 5 T I o s s / 

Meroneff an/vie 



t thus I 



the parabola ^V we bare i.VB'* = DB*. 
B X DB = n7i^ ; whence D5* = 4999'ji ; y 
a«99 96. 

la any parabtila, where .v =: abfcifTa, y = ordinate 

Utus rcdum; ihe fliix. 1 



1 



= i\/ I + ^^; and the 



^^s/i: 



ks/i + ijy:. 



iherefore FT) =89-8918, and F// = 4. 
bola be fiieh that -r;' =; i-, and the cur 
punge a out of" the foiegoiog expreflii 



'94J9- 
oof the 



= H. L. of ^ + V^i + *-£■; and then s/iyr+ ~ 
I rainiKium ; the fluxion of this made = o, there 



b^.H 



n 



■t-rVi 



i.vv + Vi -t-4j;* ; wheitfc by reverJion of fe lies, k ==.; 

■■08S408: !■ = 1-01378; the citt've = i"47S7; and iwihepart- 
boU ,Vr, where the curve is 44'!3*59 ; we /ha!J have TS = 1 
a^'^Sij; S.^=3o'Smi; and tlie areal'.-fS =5ij-9ai, 

Tiiis queftlon haa eKercifcd the faculties of a grea» ouni- 
bcr of pci-fons vcrfed in the moft ah([rnfe and higher parts 
of the miitheroaties, has oceafioncd a eo"*! "^eal of fpecu- 
tuion and controvcrfy; and the bell yf artilla hare Seen . 
doubtful, whether it is poflible to he folved by any fcinntific 
mocbod; nor can I apprehend I have received any fuchfolu- 
tions, linlefs thefe two above. 

The latter by Mcronei, a tierfon fo profound In ihefe fci- 
ences, that lit is cqdaj to the mofl arJunu? laftr ; by his dif- 

^frrcnce between tht abllils and ordinate fecras to be rigiu. 
It rciiclLly tr.oiieh eoniprelitnii his procefs : And m 



*i(h'd I CO 



M difcu^ 
L' lit; " 



|(t he would pleafe a Kiile furihcr ti 
eve, n/iy, 



ily beg tha 



> and 
mplify liow the 



tAOiEi' DiARiai. l^Sf^xiltft} S74>^ 
J^Ttc propofct Mr. Turner, Mr. Hemh, Mi. Farrtr, Mr. -,. 
Dimthornt, uad fevcral oihecs (in iheir IbluiJons) ranke the : 
tbIciOd nnd grdinnte eqaal, vkich though ii docs not much 
differ fiom the Kutli, ;cc ii not nJly lb.* ' 



■ ,- •PlllllQ_U£STIOW. 

TTioDUry Aulhor having at tbofc tipreflVd a ddlrt of haTioffC 
tiiae pant of tliefolucion by Menim (Mr. Emirfm) rxpluucd la 
him, ID*) it DO where jppranDg, that I knoir Ol', that he rcteiveil • 
any fanher account of il ; I Ihialc it my Ai>>, ai an £<I»r, to fup~ 
ply a pariiculu -ciplnnackin of ibe i*i<X Ailuiion, oatiTiihttaBdiBE.j 
the Editor of tti* RcpofitQi-yhas ihougLt-fii lo paTs tbU Q^eOiaa ' 
by la IJIcace-, though his derUted Inlciilion at itie be^oning was • 
to ' fupply ieitda hy lendering the Qutllions petfeflly clcR, an*' 
their fulircqiicDt an6>eii at tiif to he undcfllovid as the DaC(ii< • 
sf the fubjea will idnui," 

The firft principle tif the Tolution ii to find the curve a mini- ■ 
mum unJer a.givtn area, inllcad Pf ihc Jrea a irmiiBiini and the 
curve given, at in lh< gueftion, which h ibe r.ime thing. Mr. 
EmKajON .lAumti anuiher curve limilat to Ibc curve requited, 

vhoTc aici. ii -. at X) ^t\ and if a :=tbe paran^ctcrr tlun ax • 
J* ; from ihefe two cqiutinBi we have » =; -, and a := — ^ji'j 
«lfti — S— , = — =«: NonibegciveraleipteffioiifBtlhekngthof ' 



.he curve being V'jj'+^+Jfl-H.L.^ + x/i 4-^, 

by wtltingjl for a in Ihit eipreflloo, it be-omea V J/' H — ; 

+ ^ X H, L, — ; + V t + ~ = a m'lalmuin ; the fluxion or 
4 J f 

which being fbund in ihe commoa u-ny, and made -^ o, the eqiia- 

lion gircw or H.L.^+\/.-l-^=^\/.+^; that i. 
(puttios » Infiead of -) V + 4** =; H. L. ai» 4- 

n/i ++i', which thro'TH into 1 fciies. and reventd, jr isfoiiiiHi 

rlimcc », and the curve. Then» liy fim. fig.ute<, he ptspBrttons 

ilwf, Hi the Icogib of the oiiive ^hui founA U vi \W teafjih ^«t» 

ia the qaeOion, 19 is « and } hetc (ound, to \\ic atiitta tt4<»Sir 



New Qjj s s t i o s e 



Mr. Tarntr 

Mr. Heath 
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If any ratio could be found between fhe OidinatK and 
abrciflai, then this problem might fae (blrcd by a fimple 
equation; but as che nature of fuch curvts do 001 admit of 
tliat, it fecnu impradticable. 

Of the EcUpfes in 1742. 

Wiihin tbe fthere of the earth's orbit wilf happen fonr 
ccliples; two of the fun, and two of ihemoon; but all invi- 
(ibU in our iflaod. The firft of the moon. May ibe Sih, 
near noon; the fecond of the fun, Mayiheiid, atiah-jo* 
p. ra. the ihird of ihe moon, November the ift, if p. in. and 
tlM fourth of tbe fun, Kovembet the ifth, at i8b. i6' p. m. 

H Neiv ^lejlions. 

T. Question 126, iy Air. Tho. Ramfay. 



_ with a (femfet who has beauty in fforc, 
Btfides a large portion : — Her charms I adore; 
" efteem and affefliorsat length T\t obtain'd, 
her father's confeni, 39 yet. is not gaio'd, 
lels Ihe conditions below I fulfil, 
lich is « tallc far furmouniirig my Ikill. 
infills that a method I to him make known, 
How to Hud the content of a field of his own. 
Without any more data than what be defcribcs, 
I mult find the faid • area, as alfo tbe lides. 



Th. 



Btfit 
-.' Be I 



triangular form is the Ihapc of the around, 
he hedges as ftraight as moft are to V found: 



Without the faid field grows an oak and a pint 

...... ■.__ ^^,j,ich faid trees,' if one fuppofe a ftreight line, 

" Jie ftdes it would piraHcl lie, 
hirafelfdid accirnttely try. 
's longeA lide cxieaded-fhould be, 
n cbalos farther, it woulti iowd.\ \W (!'»!«.«•.•<.*- 




Tir. 



3 to be a 



•^^ 



Tlie piiie in a dreighi line lies with ihe third fide, 
DilUncexaftly twelve chuns, when 'twas iry'd: 
Moreover the diftance betwixt the faid trees 

Is jull forty chains. And now, ladies, pleafe 

Some affiftance to lend, ray content it will prove : * 
Ddafs bdug daogcroua in matten of lov«. 



II. Qy: 



(■223, i/ Mr. Peter Kay. 



I 



Suppoling a pendulum, whole length is 19'! inches, 3q4 
iii bob or weiohi 17 pounds ; to find at what part of the ratf 
of that pendulum, a weight of one pound rauft be fixed, (b 
to have the greateft effeft in accelerating the pendulum' 
, fo that tha time of the vibration ln^v be the fliorietl 
iflible i The rod itfeJf being fuppo&d void of ggrariiy. 



HI. QussTiON 3j8, hyMr.}.M3.Y.. 



The t;reat inundations we have had here lately in Halluid^ 
has laid above fix hundred ihoofand acres of land under wa- 
ter; and hath ruined and wallied away the boundaries, tb»t 
it is almaft irapofllWe again to determine, each man's pofr 
feffioni; but to hclfv a fikod, and prevent difpuies, yi 
affiHance is defii ed. 

He had a piece of land. .fFPFD, which was divided i 
(tvo equal parts by the right-line I'^F; of which the part 
jtDVF-viis a geometrical fquare; and the other part FPf 
an apollonian parabola, f the vertex, and F its focus; bw 
all was defaced except the fide JD ; which we wiih forni 
difficultj nieafured fift^.two chains. So that to fix _tll 
boundaries aE-TJn there ia reqitired the lengths of the iidt 
yp and FP:lt ia alfo expeftcd that the points V,!, B, to 
be decarmined by a geometrical conltniflion. 



IV. QuGSTiOH 229, iy Hurlothnimbo. 

SiippollnR an homogenous fluid, equal in denlity and tnaf 
niiude to the e.*rih, to revolvw uniformly about an axis; i 
that tiic greattft diameter thereof may be juft double th 
" om pole to pole; tr>Cnd the time of (W 
; Willi a general iheor«m for the foil 
tudtions sf this nature. 




No.39. Ne w Qji t s T ION s. iji 

-V. Question 230, iy Mr. John Turner. 

Suppofe thi:- bung diameter of a fpberoidal calk were 40 
inches, ard ils diMgooal 48 inches; il is retiuiied ia£nd ihe 
head diameicr of the leaft fpheroidal cafli poflibie, having 
ihealiovefaiddinicaljOD) and its conuni in ale gallons f 

VI. QuESTiCKJ S31. by Mr. N. Farrer. 

On the aoth of December, 1740, at ten minutes part eight 
at night, I obfervtd two noted fixed (tars on the mcridiui'} 
the difference of their Mhitudes thirty-feven degrees; and at 
ten o'clock 1 fbutd their azimuths 31" jo' and 61" 45', both 
wett, and their dilfetcnce of altitudes 3 »". Quere tlis kt;. 
tude of the place of obj'civaiion? 

VII. QuESTios :3i, hy Mr. Ant. Thacter. 

lf.\' +»' — 9WJ'i' = o esprefs tlie nature of thecun'e 
^^M, andrjoiDo be tlje area of thefpace J MP; a is re- 
quired 10 find the area of the greatcft parallelogram that cnii 
be infciibed ia the faid figure jiMPi 

Vm. QuESTioH 333. hy il/r. Rich, riercy. 

If x"it n — xV' z= y; when n is = 1000, recpirred the 
falueof ;>', ;r being the greateft Dumh«r ihn poQibly can be. 

IX. QoEST^oN 234. 

A father at his death bequeathed to his datightcra thef-; 
lections, viz. 

»To the eldeft he gave -i' of 1000 pounds. 
*To the iecotMi 's' of 1000 pounds. 

I ^otbeyoungeft '4* of icoopounds. 

■How much was each daughters 's portion ? 

■TXr Prize Quhtiok, hy Mr. Healh. 

Vincit amcr palrix. — ■ 

Where, with his fleet, our noble patriot fails, 
Succefs o'er all his condufl ftili prevailaj 
Intent on public wrongs, he items rhe tide 
Of Spain's opprefl-.on) infoleace, andpMc-. 






I 



I» Ladies DiAKt£s [_Bei^/'ion2 i 

Bravf , igencrous-m-nrfcd, not lo bewithiioad, 
A hero eon;jiiVing for liis couniry's Rood. 
Nor could vdid bortfts Uicir Porto Bell^ fave. 
He wok it, m he was refolv'd to have ; 
His [bund'ring cannon rend the liquid Iky, J 
Hot iion b:ills tht iron caftle try, y 

And rtornia of ruin round the harbour fly. } 
Vour'i on ihe land, beliold each hpnefl iar, 
Willi Twoidinliand, afcendinp lo the war, 
Tlieir country's wrongs are bodlfig in each breaft. 
Bold in reveng"^, diUnilers, all forward prcfa'ii. 
Tile Spaniards, av/'d, and in a deadly frighi, ~ 
Shrink back for fefuce \o ihe woods in thg' - 
And leave ihe Erghl5 mailers of^hc tigbi. 
While loud liuzzds from deck end fliorc refoitod. 
And th« glad viflor with applaufe is crown'd ! 
TIV olifcuring fmoak uneurjs itftif in air. 
And Briiifh heroes bright in arms appear I 
The conqu'ror nOw, as wlfdoni does approve, 
Divides his treafure, and wiihal his iove ; 
With love and joy each Briiifli bofom burns, 
And in new conquefts aH exprds recurss. 

Chagre is conqucrd America does ihake, 

Spain for her wrongs niuft rcftitutioo nuke ; 
From fliore to fliorerhe tiflor bears cummand, 
And Vernon ! Vernon I rings throiigli ali ihe land 1 
Wftofe nftions an immortal record ciatm, 
AmnngQ his (hining anceflors of fame. 
Late • news I've heard, ladies, I wiai it true. 
And as your hearts are Uier.e, fo mull all you. 

7« Qj,.iT,o». 



!ral Ternon fniliagon a foiith ccurle, from Jamaica ' 
to Canlugena, fees Dun Blafs right helore, hiw, Qcering 
due weft, alung ihi-fhore. He now coniinu;iJIy bears dirc£lly 
upon him, in aright line; when coming up with him, it ap- 
pears thiit the /Jon had failed S leagues duringihe chsccj 
and ihat llic faid admirai was ^ luigues difiant from him ' 
wlieo the chace bepati ; Now, fuppiifing each ftiip's moitoa 
to be imiform ddnng the whole tli.icc, lo find from thence* 
the dillaBCL failed by Admiial V.;rni;n. 




Qj) « ! T 1 O N 



l,..„, 

•J-f ^4= (PC) = f = .1. and 0^= I. Then the area ot 
.he A^i!«.h ^'Jlsl+iiUiS*--' — "-'•-" 



174.3- 

^ejlions anpwereJ. 

'.. QtfESTiDH 3kS anfwereJ iy Hurlotbruaibo. 



Ifc. 



x6 

thj>relore. asvsC^^') 

laid area : the area of -*? 

ilie A JSC, which, by kj/ 
ijie queflio n. \s a maici 




-T t* — c* — ;.* is a lfo a ma ximnm : Whence a » *A- 
— "^T+TV "uy* ~TF+cc y i' +i' =0 ; from which the 
-»a]iie ofx is found — 7'69B6; -^f^ji'joi*; tff = jo'j47i; 
iiB ^^Z^ii', and die area <i a. ir. 9p. ^- 

tP Merones'/ Anfvifr. 

JinvDCpinmioJSiletPC = h,aj = <:,?a = a, 

sxx~^ = a~Xi itdlctj = ce- ii. isac + li: 
Then, by the rule for finding the area from the ihtee Cdet, 
iV '^/'^ ^ X <r — )iT = area a max. this in 

fluxions, and reduced, gives .\' — /x' — irTx* +«/» so, 
and X r= 7'69S, and ihe area — 615*57. 

This queftion is truly folved by the propoferMr. T Ram- 
'' I, Mr. i^itt. Tbaektr, Mr. Hftaniinsivny, Mr. Fttrrer, and 

jp«r. bv a proccfs much aliltc. B«\ » \ -tiM ■«. 

M^r/i. Vol II. P ^*«r« 



^^^n 



I-*oi«s' DtAKiEs. ISeisit'pn'} tj43. 

trool)!e in folding h iit a nieihsd diffetent from any erf 

•Mem, before the receipt of theirs, I will, for variety's fakCi 

bere give it, though I don't ihink ii at all better. 

J^= PC -ti; JO = ii; 0^=ix. The f«m of tlie 
(hree^des is jo+ix, half fum = ij -i-x, the difference. 
between half fum and three Gdes are 3+r, x — 3. »'i4 
i j— .V ; then \'is + X x 15 — x 
^i34i> — X* — 303j = 3. the area of OJ^ But as xx 



Uiz:; io~-x\ : 

»> maximum; which inSuxions is 3 k io — x * — 1 
jixif — ixzxi'o— »!' = o; which divided by » 
pve5 * 1 10 — r — ixz X*— SJtzx 10 — r 



.Ao2x~zxx — 4ax2~o; ■■toz- 

^^■ftc. -^ ^ — ~ z ; coDlefH 

^ — '% -f-d by ix gives 



— aoi5 = B*; in fluxions,. 

~ z ; coDlefiuendy — ' _ ■- 



»ox- 



= ii7» — x' x>ox — x' ; in numbers is 468ox» — : 
— 40JO0 =^ »34o* — lojf* — i:ji> + V* ; ordered, ia 
** — uj.v' — ij4pjr» + 40100 = 0; from wlicnce .v 
^&UDd = j'4493> aeaaj( = 7'6986=;0^ 

I U, QqEsjriQH 2x7 gnfivered &y Mr. Kay. 

Tut a = the iengih of the peoduliun = S9'i inches; m 
weight of the hob jj pounds ; u — the weight to be fixed 
;lhe rod = impound ; and .v =^ thi- rcquijed diftancc thereof 
from the pomt offufpenfinr; tbcn ihedilfance of iTie center 
■cf ofcnktlon'from that point wHI be ■ "" ', which by^ 

the q iiellio fi ought t o he a minim dm; and therefore ixxf x' 
wbtncc X is 






■ = 14'4686 inches. 



E 



QjIESTIOMS ANSWIRE 

Mt. J. Watts. 



ITie momenta of all moving bodies are as a reftangle of 
>llieir celerity and raafs, and The celerity of a peniJuluni u 
its-length, &€. Then the center of ofallation ol any com- 
pound pendulum (by Colin Mac Laurin's Fluxluns, lib. i, 
p. 4jj) is equal to the Jquares of the diftanccs rnuliiplied 
into their refpeftlve weights, and their aggregate divided by 
the fum uf the aiomenta; therefore [the inf*er as above]. 

This queilion was anfwered bv Mr. Ram/ay, Mr. Farrtr, 
Mr. May, Mr. Sharp, and Hurlolhrumba. 

m. Question 228 anj^irtdiy Hurloihrnmbo 



bolafP; biftfl/", 

tfae perpendicular H 0, 

and Ukc HG =:t^D,- 

and from the center (i 

with the raditiSL £7K dc- 

fcrifae the circle KPF, 

and from the point P, 

where it cms the para- 
bob, driw FP, then will 

jiDfPFJ (by book. 1 prop, jo Newton's Princip.) be the 
^^Jfigure required, 

^^SSbi thUfix. a Ime dia-vjnfrom F ta P 
^^^^F the.r flitter f»a.'f''pph'S 

m 




t amittei, -ahnk 



Anfiiifred iy Mr, Farrer. 



m^VFz 



-V»tX+K 



:hains, x = VB; then m — xi=BF. 
— iV'war, and the area of VPF = 



= mm; this equation reduced is 

9m' =0; hence x = 34'77i63. 
TIJ7, and the i\(AiVP-=^^i;^^% 
', P, and F, will be dcterniined by 



X' -1- emv- -t- ow'.-v 

chains. And the point 
the following conftrufljoni 

Let HG = : of VF bifefl at right angles the fide of the 
Jfluare, and on the center G, with CF dcfcribe ihe circle, 

jUch will cut the cutve in P. 



mt 



Ladies' DiAKiES. IBeigktBnl »74J. 

Mr. J. May the Prop^f^r, 

After an analyiic anfwer, gives ihis geometrical conflruc 

[in : Having xx = ^ay from ibe property of (he patabolif 

j^d jrx = 6tfa — 3tf3t ; ihen jixx^ 4«j'j'. and j«« = *««» 

^- j<iA-x. whence ^ayy=^^a«x—'iaxxt divided by ifis 

•j = 'rflK — ^xx, for \*x put its value 3«j>, we have 33 

i — ] 17;', to which add xx-=iay,\%yj A-vx-^\ax -^af 

({uarion 10 a circle, andj( = ^tf ± i/^aa -'ri^^\ P^^* 

. lurd = o, then is^^Jji; bifcit TV in //, aod draw 

W67 perpendicular to VF, ja which the center of the circle 
will be; iheo x=ja ^^ Vlitfajmate RG ^\a; draw 
VG, ihis is v^^aa and the center ii C; put » = «► ihea 
J V = a> + o, and y ^\a :^\a,ot 3 = o, or = rf, lliCB 
V, F are tww points in the periphery. On the center. G 
with GV, draw the circle wfiich cms the given parabola ik 
the required points. 

Mi. PffV)!ir, Mr, Hemmingvay, Mr, Ramjay, Mr. Wattt^ 
league cf Es^itext and other* anfwcred this, (which is ■- 
"" Ifaac Newton's Frinc prop. 30.) 



IV. QtiESTios 139 anfuicrediy the Prepofir. 



:t r be the time wherein a body "d'ould deferibe a circle 
«bou[ the earth, juft above the furface, by means of its owtl 
grivity= ih. a*' 4^*, and let a be the aicn of a circle whofc 
radius is t, and fecitni n. fuppofing the giVLH ratio of the 
equatorial diameter to the axis ft as « to i. Then bff 
'" 's Mathematical DJiiertations, we Ihall have r x 



y: 



: for the exaft time ofoj 



revolution ; which iherefore, when n — », on 
:ial diameter is juit double the axis, tviU be ^h. : 

McronesV Anfiacr. 



RoOial diameter maybe aouble the poiar one, the ceatri- 
fugai force inuft take away half the gravity ; to do which» 
■ny point in the equinoctial mull in 1* deferibe the atch 
wliofe vcrfed fine is \f; or, which is the fame thing, the 

arch iclelf will be f/rf; and the periodic time j'M»6 v ^_ 



(fO. 40- ^iJ3 E S T I O N » A N E W 1 R F »-' *J7 

= 7i47"=:»h. Terej and therefore the budy will revolve 
j» times a Talt as our cartti. But to give an accurate lolu- 
lion 10 tbis pioblem, ilie decrcafe of giavity arifing from the 
earth's figure, ought to be taken into conUdcration ; bu,! tbis 
would rendet the calculus very iutricate, and too long for 
this place. 

V. Question 2^0 tin/ajfred fy Hnrloihrumho. 



be ii X 8 v'flo — i-r'i** aleEalluos,\vl,icli by the 

1077 
qiiefiicin is to be a minimum. Now by maUng ihc iluxion 



. X 8*/aa — 4 + x 



■»M — i+.Tl' =0; weget i-«*i — a**— 4i'x — 5ij.-' — 
jx' =0; that is,. in minibets — 16000 + 30381; — iao.4* 

— 3v' =0; whence x = rSS,or x = ii'Sj.or.v = — 33 'S, 
but none of tlieir locits is ihe required value ol ,v, 

For lei BDFH be a rurvF. whnfe abfciffa WC is x,^ and 
ordinate ift' +x'l' v ao— i -(-**,. _ 
and it U evident that when the ordi- 1^ 
Bate of this curve is a minimum, the 
caflt will be ft 100- but it appearSj 
from what lias been found above, that 

the ordinate CD grows lefs" and lefs, , , , 

till X or j4C becomes yts (beeaufc till _± c C 
then in fluxion, or — 16000 — 300BX 

— loox' — J*', is a negative qu»ntity) after which it In- 
creafes till x becomes = wbi (ilie fluxion bting allirmriiivt) 
«nd then decreafes ag,iiin continually, till x arrives at m, its 
grcateft vaiue; in whith circumflanee it wilt be Icis ihim In 
any foimer pofiiion, as -wilt eafily appear upon trial; there- 
fore the head diameter is eqaal to the bung djametci indefi— 
" ' ■ near, andthe requited content 236M6S alt gallons. 



m 



r 



Mr. N. FarrerV Anf'Mer. 



If M =: 41:), n = 48, y =head diameter; then is 

die bafe of the right-angled triangle, and (i>(T 47 Euc i) 
~ '^'"^~ - =femi-lt.nEth. Leifin— ii.m 







K 
^ki 



'; ihen its leng th is y'^y — ifA ij — jry, sod its folidity 
.Tnm-i~yy * i/d — imy — ^jr x "iSil ; whofe fiuxion 

\yjr. ■/d—%my~3y + ar'JM + jj » — ===z==t 
M U—imy —yf 
= 0. RedaceJ, 3J11 +jwj* + irnmy — ii/y +iin> =i 
HcDce ji = ij"7oi465 = head diameter, 78':873g4 = length j 
jjo'i 74 ale gall* the content. Aii<J lutber obfccves, 

J. The caJtc will be greiieft wheo it becomes a fpberoid* 
;hole Icngih is then S7'i6£ inches, and conicni a,tg'i8 a.g-) 
id lra{t when a cyhnder (length j;'o6fi, coment tji'^A. 
-&■)'• therefore the quelUoa, piroperly fpcakJOg, does ftOt 
jdmit of either maximum or minlmuin, for the leaft fpb^' 
roidal caik will be infinitely near ihe cylinder, and greatsft^ 
neat the Tphcraid. z. If the length be 7ft, the content S^ 
131-18 a. g. If 84 in thes long, the conient is ija^Bjibetwe^ 
Uiefe ttvu the leaft is tbat found iiburc. 3. Between thit 
leall and ihe cyiiader, ibcre is anoUier, whofe capacity jt 
K maxim^ini. 



Mr. Her 



ngway, 



After his anfwer, remarks, That when any expreinon a 
put into fluxions, the roots of the equation dclerroine fit 
many limits of increafe and decrcafe of tbe Bowing quantity 
whence if there's but one root which anfwcrs the conditioai 
ofthe pioblerti, wc obtain a maximum or midmQm; bw 
there be more. than one, the limits thofe roots exhibit 1--,^ 

diff. of diam. = x increafes gradually from its firlt valw 
7'j749, till it arrives at its fecond value ix'm^, the c 



coniiniialty decreafes ^rom is°'^7 to ajo-174; but 
crealing, tlie cade will inaeale ag^in, till it becomi 



itiii i 



fplicroid, whu.'~e content is s'sj'zjs a- g. Again, let x gnfr 
dually decreafe from its firll value, and the cailc wilt de 
creafe likewlfe, till it becomes a cylinder, whofe length-ii 
ii'o66 inches, -..od content 136*47, which is the miiiii 
and m:iy be cuniideied as the niiddle fmllum of > fpb 
of an infinite length. 

This queftioo was anfwered by Mr. H^attJ, Mr. Bamfeti. 
Mr. Ricbardfin, Ml. Haiifay, Mr. H'liiilt, Mt, Rcbin/er 
[. Mr. ^tj, Mf. Am. Thachr, and otheif. 



i 



VI. QUESTION 331 f4v,d. 



limittd, the laiier given 
s, for it will not agtec 
- angle may be only i&* 
1. alui S^andioo'clock]. 



This queftion happeiKd 10 be ove 
inie of obfervation btrng {uptifiuui 
iih the tell ot' the data; (ihc huur 
and the limes of obferv.-iti.oii 14 m 
■ Ali^ii' = lildiff. ah. 
^^— JiZ=:j»'' = addiff. alt. 
^ZS = 30'>j'=di£r.*izTm. 

.ZP5=l6°]C;'=h0Uf Z. 

To find ^Z + BZ and PZ. 

Put t and y for the line and co- 
fine of half the difFcrenct of AZ 
mABZ, lATidq far thofeofhalf 

'heirfum. Then, by our new theorem, j_y + jx and y_^—/» 
is ihe fine and cofine of Z.-t, and ly — qx and gy + sx thoft' 
ofZB; alfoletz reprefent the cofine ofAZSt and ^ the 
ciifioe o f / ^fl. Th en, by ill theorem", qf^^~Mi * ay + i- 
1^+9'"^/ — }jxa = ^; which when multiplied is q^jf 
— '"'t ^"^y — ^qqtt-d, ot dq^-irdu * 
iranlptifEd, ziiyy~i!xx — dit = itqq + ^qq^'^HHjyt 

~d_qq .. ..l;.l,_.j -. tyy~ix — i 




+ » = ^ + 

Ktbe relied I 
' s 
.. r "* - 
hiifever.s I 
b.irf+MAa: 
ii-rJbyi- = 



!_??. 

'ii'+ 



y/ 



to which add i 



' d+z 



-it 



the rericil fine «f AZ + iJZ. 



i£ 



, Sum 
Whofevctf.s.is -ijisjlg^iij ' 
miiltip. by 2 = '8651^7 a 
gives iitxs = xii^tiyj 
idd 11/ = 



C 



.iTever. s. isi.'S4ia4S 

ib.i^+»Aa =r-Ti87 

'-^'',',^"== 1191934 _ 

-~dbyi-rr:'i 33 joiS gives 
e quotient = '83j*o64. Suinj</+i.«.i;=i';il!7i*j 

bichi;i»« = Sj" ij' j]"=iyyZ + BZ, the half of which J 
i° 41' it" add id 10 half tht djfF. 16°, gires -j?" ., 

2 Uic gf«tti lide, and fubuiQed, lewt* \^ \i "itj' ^ 



iMZ the lefTer fide- then ass. s;': s. jo's* :; 3.57' 4»' }6' 
i s. «■* 44' ^PBZ; aEHin, hs S. 4*° JC.' : S. 25" 41' ^6' :: 
^44^44' : £.4j° 13' ir PZ the complenveni of the tatiiudci 
b'Si''^?' i»ihei;tmnde rcc,iiircd. 

Brhis qucflion has been iruly anfwered by Mr. W. Daniif, 

^. 7o/J Spilfiury of Stniiri^iant, Mr. JoAw IVorth, ani 

t.franeisParrei:'- ' , - 

VII. Qv'BSTitvM 225 aa/'^rtvrfV H'"'I'**'"'i^'^^0' 

'Put_tf = 94j, i = ijo4oo, PM-^y, •AP — ^ — ^y; the&H 
&y wfiiirg vy inllead of « iA the ecjiia- 
ti(iD of the curve, &c. we (hali Itavc j 




jpilrBeftoriBg/«ndj»wllibc^ + i!' — ^ or ^4-^ 



fe 5, aDd e — ^^ '— li "we fhaL get 2 = - 
''•J^jii; whence o:=o'S, j = joO— PjW, and * = 4oo=/^P. 
Hence the area of'the'greaceil infcribsd piratlelogram PZf,, 
will be rotind = 9ii33. 

Noli, This curve_, having its equation afFefled alike by »■ 
and y, returas into iifelf, andi hal iit tunveit and concave 
pans exactly fimilac 10 each other. 

VIIl. QoESTioH 233 anfiaeredhy Mr. J. Watt*. 

since ^^K » — i^ is to be a maximum, il» h. I. « xl,«+- 

# X r. « — * = max. in fluxions ^ + « itLyf— « ^~- 

= 0; which divided by x is - + La— a — — -__=:o,i.e. 






be greater tfian Sooj -'■ put 3'oo -1-2 = /, which fufc* 
itoted above, give* ^ — 37— + 1. icoo — 800 — s — 
goo + a 






- =0; contr^Aed, it is ■; 



+ 1, too — z 
— 10002 + 
I (cm — se 



800+2 

— ' ^ o ; cut ol iii&ioat, u aooooo 

160000 — 600a — as X Laoo — z — 640000 — 

440000 — i6o03 — zz + 160000 — 6co2 — zz 
z = o; (igns changed, 440000+ 16002 + zz^ 
; ordereif bv infinite 
fcrits, is 440000 + 16003 + Z2 — 160000 + 6cL3 + iS k: r. 

_ 100 80000 S400COOO 6400000000' ' * 
Dr fioding the hyp. log. of 100, viz. j'lgS], Sec. its 440000 + 

' ' 100 

- 4077*8 + SJJ8'98^» 



1600s +22 — ifioooo — 60&S — : 

T^— — ■ ,&c.=:o; that if 

eooo a4oooooo 

+ j'JOBjz* — -QOiSHE' — ''DoOOTiJ2*=:o; or CjTS'gSx 
+ i-'a9a*s' — "003833 a' — "00001152* = 407718; which 
divided tty_ die coeSdcnt oT^, (perSimpfaa'sfluK. p.ioij 
gives s +' -oooaD,!*:" — D0000082' — -ooooooooia* a 
ai'974*, compared with the fcries. in the fame page, we 
hdve i :='CiOo8oi4, c 1= 'ooooooS, a=: 'oooocoooi, &c. and 
c i=6i'974a which aa,II_c, then will z^ j — ij' + lii — « 
K j' &c. = J9"37973> which added to 800, gives x =: 
»«'37S7J- ^E.I. 

IX. QuESTioH 334 avf/w^rfrfijr /tfr. J. Waiti. 

Subtraft the log. of inro'jorojoofrom the log. of to a 
I'ooooooo, the remainder is o'6989700C', which multiplied 
by », is -1397940 = the Tog. of 'i'*, which fubtrafl from 
unity, and ihe difference is 'Kfiotofio, which fought in the 
logariihm lahleSi gives ihe abfolme number anf weeing "7147?. 
Acd procteding in like manner with 'j'J and ■4'*, we (hall 
have the eldeft daughtet's panion 7i4.'7S = 714 !• i6s 4d. 
the 14 = 69684 = 6961. 163. iid. and tl)eyounge(l = 69]'i4 
= 6931. IS. Sd. 

This quefiion was alio anfwered by Harhihruivha, Mr, 
Pew/c, Mr. Styth. Mr. Rempj, Mr. Farrer, Mr. BawfietkU 



Ladies' DiAeits. {^BeightiitJ 1741, 
THe Prize QuaiTtOK anfoitrei by Mc.ones. 

X«(73 = *==8, AB = c=f, let Cff be two poinis la 
rve infinitely neai each other, 
GF and y/ parallel to ,/ff. ji.." 

nd to (he points G, g draw tlic can- / 

Jents CO, gd, and On perpendi- G/ 

, Alarwfrf. Let5/)=.. fl/^=p, 
I £i) -y, AG = z, and z - n», and 
I Jiotifequencly z ^ an, where a ii 
on^ftni, oui vnknown, quantity. 

fjByCm.trianglea s ■- i:: » (=|): G el i> J'FB' 

- ; then ;> 15 iocreafed. by tt), and dscreafed by Cgf 

i,y ~— —z; or E = — j+ -;, and the Suent is S. 

B^— j+ -=-a»; and wiien they arrive at (T, j~o, and 

»=:*; -vrfience r + ~ =iiJ; and ii = f + - — ^ — | 

1-519; andtherefore the whale curve 5= f+ - =ia'i3J 
Eagues the diftance laiiecl by Atimiral T^rnon. 

Mr. Powie 
|{ Takes notice that this quelHon is a panicular cafe c 
robi 8 p. iTo Smiplon^ Flux'ions. And if ^ bc^the raiJij 
(f«l)e»elociuesof the twofiiips, and ,^fl=ti, and5C= A| 
|bt:n from the oiture of the curve we liave ■ "'* ' — S Gj 

—= j^tr fought; Now the equwioo ~ 

_ sf'jUA-.-r} j7_ . a- _ l_ 

~ li, id' "1— **~Vil0^ 

I — ,'IC required. 

', Mr. S 

oere, Mr 

n, jiui. 1 

a this quutlioa. 





Wo.^0. Eclipses. rfj 


^H , Of the Eclij}/ej in 1 743. 


^^■PKihin ihe fphere of the earih"s orbit will happen fix 
^■Ifaifcs ibis year ; three times will the moon, in her wan- 
denngcourfe, interpufe aod hide the Ipleodour of ihe fun 
from falling upon the eanh, orits atmofphere; and three 
times will tUe earth in its annual elliptic motion, be fo full 
in a line between the fun and moon, as to hinder her leeeiT- 
ing the light Ihe borrows from the fun, to enlighten the 
eaiih by rtUeflion. 


1. Sod ecliped April 13, at^omo 
a. Moon eclipfed April m, invifib 


Tiing, inviGble. 


1 




1 


3. Sun eclipfed May 11. at j morning, invifible. 1 


4. Moon eelipfed on ihiirfday the lad day of Ofloi'er, at ■ 
a quarter part 3 in (he morning, total and viiible. | 


Calculated hj 


Beg. 
h. m. 
1 3' 

iA 

1 J7 

1 JO 

I iK 
1 i£ 
1 18 
i 13 

fO 3 3 


Mid. 


End 

h.m. 


Dnr. 

h.m. 
J r- 

3 3C 
3 4-- 
3 45 
J i(' 
1 3J 
3 33 
3 33 
3 34 
J 3» 

3 35 


Dig. 
IX 19 

tl 44 

10 IJ 
ir 25 

11 4i 




Aftron. Carolina, Coventry 
An- Anianuenlis, London 
Jo.Taylor,Snflitl>.Yoikfhirc 
J. Williams, Whiifotd.Flini. 
"y.Tiniltin, London 
jBen. Chridge, W.irwick 
Will, WolUms. Oxford 
JohnThornct.Gloucefler 
T.Cowptt, Wellingborough 
J.Bamfi=ld, Boniton.Dtvoo. 
■ ^ f Sunderland 
b^jfi. Fairer, - Alexandria 
^■p Cape Farewell 


3 S* 

3 IJ 

3 16 

3 "6 
3 J 

3 * 


S 3 

s ■^v 
J '? 

4 5- 

5 6 
S ^ 
4 SV 

.i 3 

4tE 

'6 \ 
1 8 


John Brown, Bp. Auckland 
C. Facet. Itiiofoo 
Tho, W.ide, London 
■Eo! Ratigaalis, Newcadlo 
M. Rafton, Hartlepool 


I 19 
I IJ 

I 36 
I 1« 
1 1) 

I i,C 

1 aj 
I 18 

I »3 


3 i 

3 iS 
J 13 

3 ^ 


4 J4 

4 Si 

5 i 
4 J9 

* ih 


I 34 
3 33 
3 3i 


11 *' 
11 34 
11 J 

» t 

= 1 J4 




■4 ..IS 


J JJ 


T.Robinfon.j'-f™,,,, 

Nic, Oats. Toplham 

T*; agu e f Ok l«rd.G r c en wie h 


4 Jfc 
4 .13 
4 J* 
4 5« 


3 is 

i J8 


The beginning of total darknefs 


.53. End 


i-6. : ■ 


■L jnig 



— . -*^ 



The pafTage of Mercury 

Jofeph TB.ylDr 

J^lcr Timkin, for London 

3". Cowpec, Wei ling bo rough 

jAnnos Amanuenlis, London 

T. Wade, London 

Ens Raiionalis, Hewcaftk -. 



over the Sun, Oflober i 


J-' 


neR. 


Mid. ■ 


End 


Dur. 


9 IJ 


II 37 




4 IS 






1 i6 




8 j6 


lO «»- 


t oi 


* SJ 






1 30 


4 »3 






■ 7 


4 T* 




lo 40 


j6 - 


4 3J 

Ml 



W.ll obfrrved at LaiiJtn by Dr. Bevis ihu; 

TciTi|>. Ap. h lt\- !■ 

0&. i». lo »B Ji The incileriorcont:ia. 

X9 48i Tlieingrersoflheccntei 

JO 4o TKcifUnwr tontaft, 

-»J. » e 3} The laHipicr- «nun. 

I 14^ The ejtcftcf ihe cenitt. 

a i« The lift «it. tonwfl. 

Alfo at LoaJaK by Mr. Gio- Ghaham. 



i ax Ciefi'i by Mi. Cbriit. Le 
h. m. True l>ine. 
■ 4 Cential itigrcfi. 



A COMCT 

Vat obrcrT(3, nf x rnnatlijble Aae, in th< monih of De«nite I 
Ihit y»(, and ia Ihc monihn of >n. and Fch. ihe yext follovrin| 
Vrom thr ohrtcviiiuni Mi. Jci. BF.TTfi dcicimiaed that the plu 
bf ihearctndingnnde wai in *< ij' 4!' la"; the log, of the p 
I'lkelion dilt 9-34A-tT>: (he log. of ibe diumil mntiim o-«4og: 
I ^ place of ihc pcnhdinn -> IT* ii' ri"; ihe diftincc oF ihe p< 
tUulion From ihe nixk (Si" it' 55"; ihelog lineandcotine nTtl 
inclination of the orhit to thecchipllc e'8«tljB and q-S;14> 
Ihcnce (he time the coioel int in ihe virlo of (h* psr.ihola, 
time rf the perihelion, Feb, ipd 9h iim. ihe motion of the | 
comet in It* orbit thu> fituMcd, waj dirrft, or wcnrdinR 16 
fidfJ' of li< £{iu. Thh asiAzing c«inc( wji not itfi tbin 



Ko.40. ' Ne W Qjy fiSTI ON 8. ti$ 

New ^le/Iions. 

I. Question 235, fy Mr. Thomas Cowpcr. 

When that immenfe amazing orb of day 
Crlded the northern tropic with his ray. 
From eaftern fkies emittmg lucid flreamSy 
And fpread his radiance in prolific beams ; 
In pleafing folitude I did repair 
To view the ficids, and breathe in purer air; 
Where joyous birds (IretchM forth their tuneful throats. 
And pierc*d the yielding air with thrilling notes : 
On verdant fprays the thrufh and blackbird fings, 
While warbling larks difplay'd aerial wings ; ' 

Artful 



•earth ; and travelled with the wonderful velocity of z 3 millions of 
miles in a day, or 9 thoufand miles ia a minute ; but when in its 
perihelion the rapidity of its motion exceeded that of lightning 
^tfelf ; and drew after it a tail of fire of above i6 degrees or 13 mil* 
lions of miles in length. 

Another Com et 

Alfo appeared !n the beginning of this year^ but I do not meet 
"^ith any deteripination of its elements. 

A Com et 

Was obiervcd in the fpring of the year x 741 by (cveral perTons. 

From the obfcrvations made at Pekin in China, Mr. James 
HooG SON computed tlicfe followmg articles : It is manifeft, he 
iays, that the comet came to the equator March 3d about 6 h. ant, 
mer'td, and that it paflcd in r. afc. x8x*> 30', with inclination of its 
path to the equator 84® 30' very nearly; and therefore that its 
longitude was « j** 3 s' i« l^ with N. lat. xx® 54'. Heace we may 
collcdl, that the path of the comet, which did not feem to deviate 
from a great circle, met the ecliptic in >f and £0 j« 19' with incl. 
of 80° : and the colure of the equinoxes in the diftanceof 5o*» 37^ 
from the poles of the world toward the equinc(5bial points with 
the angle of incl. 77** 33}' : and the colure of the folftices in the 

dift. of »8** S7i' from the poles of the world toward the folfticial 
points with ang. of incl. 13^^ 38' equal to the greateft elongation of 
its orbit from the fame colure in the adverfc part, and to the dift. 
of the poles of the orbit from the equinodtial points. 

\TIju Note vfas by mifliih omitted in its ^ro^er {lace lafi fttt\ 
Diary Mati.yol.U. Q^ 



I 



Artful arceodbg through the Haftic way. 
And haii'd triumphant the folftitial day. 
Each objedl round a grateful fcene did yield, 
'.While teeming plenty crown'd the blaonring field, 
Aiid beauteous verdure deck'd the cnamell'd plaiA, 
And pearly dews hung on the rip'ning grain: 
The flagrant ilowers with diff'rent coloirs (ly*rf. 
On fmiling ground difpky'd their gaudy pride : 
The air with light effluvia did ahound, 
Which fprcad their aromatic odours round: 
The wirds were huHi'd. and zephyr's gemle bre«e 
Scarce heard to murmur through tne ftiady icees. 

To one of them a bough did appertain, 
Whofe Ihadow I obferv'd upon ihe plain ; 
Aod found its diflaoce from ihe bough to be, 
One hundred inches wanting only three. 
As towards the fouth bright Ph(=busjoutnied OB, 
And on the earth with greater JuA re (hone. 
While up xke Ikies progreHive time he led, 
Serenty-iix minutes acd one-fifth were fled. 
It happen'd that another hraneh f found. 
Wboie altitude above the level ground 
Was ihtneen inches and ju ft eight- tenths more 
Than that wliich 1 obferv'd the time before ; 
Yet, as ihe firft, its diltance from the (hade, 
No more than nineiy-feven inches made y 
And th' bafe was (hotter at this.fecond vien;. 
By one footand fix-tenths of one inch too. 

Now, from thisdaia, 'tis required to fHow 

"" ' height', the time, andlaiiiude alfo*? 

ight of the end of 

prqjeftsd and men fu red, 

N. B. That 17 minutes m'ilt be deduflcd from the funj 

altitude at the time of the iirftobfcfvation, and i6t3C t^ 

Xccond, as an allowance far iiis.fdmidiimeter and refraflio% 

II. QussTi-oH -ajlj, if Hurlothrumho. 

Tf two bodies, L and T, whofe mafTes are refpeflite 
equal to thofe of the moon and earth, were projected at t 
fame time, and in the fsme plant, from two places, j4 a) 
Jl, at the diftance of a hundred thoufaod miles from eaL_^ 
other; the former, L, with a velocity of j miles per feconi 
, Jnaking an angle with ^4B of 100 degrees, and the lam 
L Vrix.il aviiociiy of » miles per fecond, an angle (on the f"~ 
^de^yfl) of 6c degrees; it is required 10 find the diftanc 
"^ ****■" -*■ ^6 two bodies with relpcfl to cadi Otiieb 




So. 49. N E W QjJ I S T I O N s. i«r 

alfo with relpefl to the points A and H, after iliey have been 
48 hours in motion, fuppoling thera, when in motion, to he 
only afled upon by each other. 

in. QtiBiTioN 337, ij Mr. Nich. Oats, 
- Hie validuvi VeFiion cans magni forte juvanti,- 

_ Free from domeffic broils and homeward jars, 

' The hero ruihes in the din of wars ; 
On proud Ibefia's coali, in dread alarms, 
Appears the fury of Britanrita's arms. 
Each honeft heart with indignation burns. 
And losg-call'd vengeance on tlie infther Tiims. 
The elements are mix'd, with fii e the main 1 
Deftruflion's hur!"d through the indignant plui 



The watchful fquidrona triumph o'er the Jei 
Whilft thunder-ftruclt the daftard tribes can' 
Bor ftgrce a petty-auger from her moorioU! 
,.^ ,^,(;j, J „j, P.. 



[eep, 7 
n'ipeep, V 
^urep.> 



Him conqueft fiill attend, and lei your (oiigs 
Blazon his iiiumpbs. numVous as our wrongs : 
So Iholl our ihips in dill^t climates roam, 
And bring the wealth of Peru's Indies borne. 
Tlwn let cacli heart with gratitude be f [auglit^ 
lach failor love, who for his country fought. 

Ladies, ere long (believe ihe mufes true) 
JDilpliiy your wit, the conq'ror» you'll fubduc. 

The Qjj E s T I o H. 
A fieei of flips at Porcfmonth Is bound with military ftores, 
lie. for our brave admiral in the WelHndies; and being in- 
formed, by experienced navigators, that a Hiip, in fuiling 
Kpon a wiAd, having her larboard tacks on board, which 
makes her whv good Cx miles an hour, will, when got into 
a trade wind (which blows io (he ladiude of thirty) mike 
ber way nine miles an hnar ; oow admit the Sect can fail at 
the rate above, I demand the courfe and dillance, before and 
after their arrival in the trade wind,, to be performed in (he 
Ihortell time poflible, from the Liiard to Jamaica, and the 
niniinum, according to Wright's projeftion. Lizard \a laU 
4J." j6', long, i" 14' weft, Jamaica 18" and 76°. 

IV. QuisTiOM 138, iSy jWr. Peter Kay. 

To find in what arc of a circle a pendulum muft vibrate. 
So that the time of one whole defci-nt fhill be equal to the 
titne ia which a heavy body would I'all along the chord oC 
fhe lime arc. 




lBf!sk=>,'} 1743. 
V, Question 239, ir -Wi-. Robert HeiVth, 



i 

^^^^ Four maids, wife an<l fair, and u-AlIrea rare. 

^^ Burn wiih amorous flame for an artift of fame: 
Then which for her i^e would you choofi 
Suppofjog thtir I'everal ages to be reprefented by ihe fot- 
lowLug equations. 

a }/ : tf + utt + yy -^ leSjo, 

■ „x:„^+ .. +yy=',t6sA. 

^^■' What was each of their ages, aud the analytical in vdtigaiioDf 
^m I VI. Question 240. hy F.R. S. 

^^B Let thcie be the froduro of a cane, whofe lefs- dJartTEte* 
^^ is zo inches, its greater «:•, and ler.gth 90 ; which being cut; 
by a plane diagonally through the conttaty estrcmitiea ofi 
its two diamc'teTS, will divide it into two parts (called hoofs) 
ii greater and a lefs. There 13 reijuired a fcieorific theorenh 
for finding the folid content of each part ; there being none 
yet given' by any author (except pcihaps thofe ^ot fram i 
tedious ferics) which will give the contents precifely tvuei 
when at the fame time we have found, by an analytical me- 
thod, the true folidity of each. All which may be made 
» fully appear, and ihall be d-emonltraied in the next year*!) 
Siary. 
VII. Qdestios 241, if Mr. William Daniel. 
_ Ii is univerfally agreed, thiit the heal at any moment d 
time, on any day, is proportionable to ihe reflanglc mad( 
of the line of the fun's altitude, and the arc of time eX' 
prefling h'S continuance above the horizon : which beint, 
allowed, it is required to find what time of tlie day will b« 
ihc hotteft at Coventry (lai. 51' jc/) on Auguft 14. t74j. ' 
N.B. This is one of the two problems which Mr. Stom 
(In his tranflation of L'tlofpttal's Fluxions) challenges thi 
iSBthematicians of Europe to anfwer. 

Vni. Question 24Z, iy Mr. J. May, Jun. 

Lad fpring, 1741, being at fea in north latitude, we had 

great ftorms foi ieveral ilays together, fucceeded with cloudj 

weather, which hindered our making obfervations; at bit 

when it cleared up, with Mr. Hadlev's oftant, upon deed, J 

endeavoured to take the fun's meridian altitude, but unfoii 

^H tusacdy thick clouds prevemed it. Now being at a grcfl^ 

^L to£ 
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lofs to know where wf were, we endeavoured to contrive 
fome other way; and accordingly waiting a' few minutes, it 
cleared up ajjain, and, we took the fun> altitude (aftef allow* 
ance for retraction and dip of horizon, &c.) 57'' 44' 51" l 
tarrying ^6 minutes by a good watch, we obferved the fun's 
height ss^ 35' 19"; and 25 min. after this, the fun's altitude 
was 53® 16' IS**, From M^eBce is required the latitude we , 
were in, the time of each obfervation, and the fun's decliaa* 
tioQ, by a general theorem for all problems of this nature. 

IX. Question 2^^y fy Mr. John Powle. 

Let there be three fpherical and perfectly elaftic bodie«>. 
j^, B, C: the weight oi j4 =-i pounds, and of 6* = 27. Now 
it is required to nnd the weight of the intermediate body B^ 
fb that A ftriking B at reft, and B^ with the motion ac- 
(|uired by the ftroke,,(lriking C7at reft* the motion produced 
in C^ fhaii be a maximum f 

Prize Qu b s t i o n, by the late illttflnbus Sir I . Newtoru 

Three ftaves being ere<J>ed, or fet up on end, in fome cer- 
tain place of the earth, perpendicular to the plane of the 
horizon, in the points ^, //, and C\ whereof that which is 
at Jy is 6 feet Ibng; that in B^ 18; that in 6*, B; the line 
j4B being 33 feet long: It happens on a certain day in the 
year, that the end of the (hadow of the ftaff A pa (Tes through* 
wie points B and C\ and of the ftaff ^, through A and C; 
and of the ftaflF^*, through the point /^. 

To find the fun's declination, and the elevation of the 
pole, or diay and place where this fhall happen. 

Note, this is the 4ad problem in Sir Ifaac Newton's Uni- 
▼crfal Arithmetic ; and it may feem. a piece of vanity in at- 
tempting to give a folution after die greateft of men ; but 
Baving in the winter 1740, taken a great deal of pains to 
bring out a folution, and never being able to get i.is numbeisk 
for the declination and. latitude piecifely the fame, I was 
fond to think his were exa<fl, and wrought it over and over 
again ; at firft it came out an adfefted equation, then a qua- 
dratic, and at lail: happily by a fimple equation ; and having 
taken- the pains to prove all the numbers (not depending on. 
the logarithms ) found them agree in every particular, and 
by conftru(5tion to form a true conic fe<5lion. We tVierefore 
humjrfy prefume, that in a calculus fo prolix and difficult 
(in Sir Ifaac *s methods there might happen a fmall error, or 
at lead fome prefs iault of the editioris, or in the tranflation; 
which wc hope to make more fully appear in the next year's 

I)ury» 
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1744. 

^ejiions anpwered. 

* I. Question 235 anfwered by Mr. J. Turner, . 

THERE is given JB :=:CD-b-^'; inches, yi^C= iS'S 
= Cy and DB = ia*6 = ^; to 
&ndCGz=:x. Tuty=zBG. 
nxTAfV T Scc'{-zcx-^xx-\'yy=^bb, 
^'^^^^'^'ldd'^%Jy+yy'^xx=:bt; 
confcquently they are equal to one 
another, or cc -^%cx'=dd-^%dy\ 
and by the firft equation, y = 

which fub- 



A A 



^bb — cc — %cx 

diluted for ^, \n cc -\' zcx — dd 

=' %dyy is cc -4- ^cx -^ dd =: 




J[?i3 



• ••«#>•• aiv •■ ■ • *^^ 



• CC — arx — A A ; and fquaring both fides of the 

equation, makes c^ + 4^ ' -y — zccdd -t- 4frxx — i^ddcx -H </♦ 

=: 4ddhb — Afidcc — Sddex — 4ndxx; tranfpofed, 4CTXX 

'^4ddxx + 4C^X'\'4ddcx =: 4ddbb — ^ddcc — c^ — </*; 

' and dividing all by the coeflficient of the higheft power, it 

willftand 'xx I ,v~ 4//^^^-a^^rr--c^-</4 
wiu itana, xx-i-cx^ • 400- 4dd 

The fquarc compleated, and properly reduced, gives this 

theorem. 



* I. Qj7 E s T I o N 235 Conftru8ed. 

Make T>^ =: the givrn difT. of the fliadows [FJg. 1], and perpen- 
dicular thereto i>£ n the given difl'. of the heights of the boughs ; 
then from £ and B as centers, with the fame given diftance from 
each bough as a radius, dcfcribe tivo circular arcs, and having 
^rawn V.A and RA to the point of interfc^Skion, A^ diaw ^C [| and 
2r EA, and AC drawn to meet D5, produced, in G, will deter- 
mine CG and AG for the two required heights of the boughs.— 
7>C' being, by conftruftion, =: EA^zBA^ AC (by Euc. I. 34) zr 
and II DEy led confe^tntly the aagle it G =: the angle at 2^ = a 



Kb. 4t. 

theorem, y = v 
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MLZ¥^£:=^^.^'^GC. Thenc« 
, ad-^-cc 4 a 

is found j^ = (>Sy GA = 7a, and DG •=• 77*6 ; whence, by 
common trigonometry, may be found the angles 6*^2? =: 4»' 
4' 30", y^^u = 47*^ SS* 30^ and CDG = 36<> 5*' la*'. Now 
having the two altitudes of the fun found, and the differences 

of time given per queftion = 767 minutes, the azimuth is 
eafily had; then by the theorem in the anfwer to queftion aao, 
the latitude will come out 5a® 19' 37", and the times of the 
day 8 h. on?. IIS. and 9h. i6m. ajs. the anfwer required. 

The fame anfvjered by iTfr. Betts. 

Put X and y for the line and cofine of the an2le EFD^ 

radius = i. Then by trigonometry, 

as s./LEFD : ED :: s. jLEDF 

: EFy i. e. x \ d :i y \ c\ therefore 

X d 
ex ^dy and - = - 5= tangent of 

^%'> 43' ji" the angle E¥T>, or half 
the fuTi of the angles BAD and 
BAY = half the fum of the two 
altitudes of the fun. Again, fine ^ 
EDF : EF : : rad, : />F, i. e. j> : 

r :: i : -; and as AD : radius : : iFD : fine of half the 

angle DAF, viz. bit:: — : —r- • or as 2 5 : r : : ~ : -7- , • 

2y 2Py' y iby 

viz. 2b : c :: fecant 4%^ 23' s^ ' fine 5" 31' 39" equal to 
half the an^le DAF, which is half the difference of the 
required altitudes; whence the altitude (7/^ i^= 47^ 5 s' jc/' 
and CAD = 36^ 52' 12*, and the times of the day 8h. suid 
jh. 16 ra. the latitude 5a** 19' 37'', the anfwer required. 

This queflion was anfwered by BironnoSy Mr, S. Bamfield^ 
Mr. 7. AJh^ Mr. /?. So^werby^ Mr. Ramjhayy Mr. Watts, Mr. 
Scythi Mr. Tho,Conx:per the propofer, Mr. 7/^. Kingjlone, and 
Mr. Daniel, in the former method, and by Mr. Dan. Howard 
in the latter. 

II. Question 236 anfivered. 

After the two bodies have been 48 hours in motion, 7* is 
diftant from the point of projection (B) 393270 miles, and 
makes an angle with it of 59** ss*» Alfo L makes with A aa 
angle of 98^ 23', and is diftant from it 8615 70 miles. Through 
the iadulinous labours of foxhe of our cQtT^^^Q)iA^\i\.^ ^^ 



'BC 
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hive got an anfwer to this abllrufeind curious philofophieal 
problem; but w, it is doubled whether fo me eriort are not in 
it, and believiog no one io equal to the laili as ilie author* 
whofe knowUdgt and pcnettibility in fuch difficult and un- 
common proble.QS, is fcarce to be rivalled in an age ; wc 
have giveD only the numbers above (befides the fcheme anJ 
anfwer we have infeited in our ill vol. of Diary Q.ue(iioas,, 
p. ijj) • till fuch time as the propofcr favours us with bis. 

m III. QuiBTioN 33J anf'utred hj Bironnos. 

■••Let LN Teprefent the enlarged diff. lai. between the- 
XAzard and Jamaica, LS 

that beween the Liiard and /li 

the trade wind. Then we y' 

hive LS = a = ij79'9; , / 

TK = 79^-2 = hp- ^ j./^ a- 



IK; and per lim. triangles. 



JV 



i 



u— y;: Jiff *^— ^ —'^; andper 4jEu. 1, v ?/;' + " -■ -' - 

; Lt ; alfo V ?3 + ?? X " ^; — = Tl; hence the re* 

'JjJ«ired tninlmum is ^V</fl+jj' + ^ v'^i+^'Jl'; which 

being flux edi the re comes out ^n~qy% ia\faa -^ yy = 

nqiiil'i/l'h -f;— _yl'; which fol?ed,j' = i8j7*9Jtj = 7'5'. 

Hence ihc ccurfe from ihe Lizard 10 the trade wind is foiiih 

L*B" 3T' ^J' wcfterly, dift^ince = 1846-1] miles ; and thence 

■M Jamaica S. ji" 41' *?' W. diUance Jiji's; miles. 

^ Anf-aitrtd by lilr. }. Powle. 

RS is -the parallel nfjc*. L the Lizard. 7 Jamaica, 7" 
the point where the flEel maft come 10 in their way, the 
2.TLS the firlicourfe fleered, &c. (per Wright's proj«aionj 



t 



7he ifi «ij, of qucflioni htTc refcrrtJ 

cJic calculation 01 thit i^uctfaoau gvN< 



w 



Q^UH 



ITS 



'LS = 1597*8979 miles, which c«ll t- S N=TJ^==J.^a'iio7 
= c; JN=<tiA6 = d. PlJt x^TS; m = 6; n = g: then 
{per47E.i)rZ. = :V'** + :tx,r7 = v'<rc + rfJ — 3./x-t-i;c; 
and, by a uniform veloritv. 'he times of defcripiion will' 



In number 



, and 



5»; 



-, ibe fum of which 
; being fluxed, made ^ o, aod 

J84X' + T7l997io>'9y8j«» + 



763oB!igo6»9j3'03.,v = ifijocwojii 753144- 

So^ed, x = i45!'oifl, onSyf'jS, or J488'4J, or ij49'03; 
but it is the firft ofthefe values (i4j8'oi6) which ferves our 
prefent purpofe. Now hiv.inff foiird TS, by plain trigono- 
metry TL = 3i49'8S ii bad) being the diftance failed before 
the ^et's arrival in the trade wind) and the courfe fleered 
S.W. by S. !'»7' wefcrly: Thence to Jamaica T J is 
^97'19; courfe W.S. W, 6" 40' wellsrly. 



i. 



The refult of forae 


Other anfivers a 


e diefc following: 




I courfe 


Did. 
failed, 
miles 


'7* 


Dilh 
failed, 
miles 


:.-'sv,al 
milr. 


Time 
d h 


Mr. N, Oaw 


S.48 44 


iltir^t 


71 5 


iJ4J"4] 


1801 


'i 10 






1K49-6 




ilS7'6 


1K64 








■M49-; 


















1544 








U* 4J 


1E13 


171 i 


= j43 




11 IQ 


Mr.Ri.Scyih 


48 4C 


•fin 


71 * 


n46 


1796 




JJr.Cowper 


39 44 


ijji'4 


73 3> 


154* 




aa ij 



IV, QussTioN 23S au/wereJ hj Mcrones. 



chord of the arch required; x ^ any variable 

part of it; r= the length of the pendulum.; / = Mine of the 
dcfccBi in the chord; and a = time of the defcenl in the 
aich. Then (by ex. 10 prop. 13 Mr.Emerfon's Doflrine of 



&c. And by forms 




r 



L A D 1 E s' D I A R I B I. ISeighlail IT44'- 
10 and 17 (pages 6j, 68, ibid) of the table, z = — X arch- 



»hofc fioc is n/j 


X :i+~: 


+ 7^ 


7> ""^ 


= («heii 




tputtiog r 


'*£^* 


3V. 


+ ic. 


= r, per 


-"'"+... 


>*! 


If' . 


■3-i'i6> 



&c. — 4*3744: whence, by rercrlion, « = 4*jio7; and e=3 
i*5S46, (he chord of lo^ 48' (he arch tbrougti which iho- 

pendulum muft defcend. 



■ Tie fame anfwred iy the Prtpsfer Mr. Peier Kay.- 

Lei Prs j'i4iJ9; '7 = length of the penduJvira; e = th«* 
TCrfed line of the arch delcribedin thedcfcent; then the- 
lime of dcfcem, or half the time of vibration, will b«- 

— ;— X : I 4- — ^— H -kc and the dme aloag; 

chord b? iVs"; (as demon, p. 140, 141- of Simpfoo's Flux.)- 
which two expreffions mufl by the queftion be equal to each* 



m 



r; divide both by -—^, and put «= — , and theequa- 
will become i + — + Mil— Stc. = i, and thereforff 



4.4.(1.6 



-kcV- 



-*)-- 



I'ojj; whence x=: — , will be found = •44», Bi>d there-' 

lore - = i"»84; and confequently the required arch =t 

r«o6° 31'. 

f - Mr. liamjlmy, by an ettfy procefs, finds tlie arch 104* jV 

rUl. fl^B«/, =:iS4'4£'. Oarnpn Retfcrd, — Iq6^ $3.". 



Ko. 41. QjJ estiobsAnswerei*. i7j 

V, Question 339 was anfwered by die propofer, hj 
Mr. John Latuka, Mr. Seniusl BainfitlJ, Mr. Ramjhay, 
Mr. /fflZ/j, and GuTHjon Retford. I'iie ages 15, it, ai, aj.* 



VI. QuMTiON 240 aHfnaired iy F, R. S. 
■.D=. 



In ihegj'en fruflum of the cone let JB — D=-Ao; gG= 
J=%q; GP = 6 = ^a. And put /-/G 
^ / the tranfverfe aiametet ; Miii = e 
-the conjugaie; GB = %; andCc:=i;. 
Extend the tranfverfe to c, and draw 
the two pcrpendieulara to it cC and 
■iS, alCo/=GC, and x = Ce. 




-Sllbftiluie ~ 

~- Dl — dl 

which multiplied by -f of the 

the ellipfi!, 



'OiJCGm^; from which lake ihc ftilid gCG, 
Dhdnc-J^nh 



djhihi 
D -d' 



• V. CL" 

n of lliii qudlion 



' 239- 



1 by Mr. Ajb, It oinlftrf, 
9i being To tetj ctroneoiK. Il !s not (iciliapi wotlb onc'i wfaite to 
reduce the equatioiit liy a regular algclicaic prDFcH., which ivoukl 
be a very tEdiool operation : bul they loight be much eaCrr Ibtrcd 
" "■ eihodof riial-and-F.rrOT, or fomc otUet i^pftvvWA^vB.^ 

Ot b/4 few (riak Ihc uurabnt ate S(niTAx.o\*t ».% *Wi^«« 



i: 
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is known to be a mean proportional between AB and gG\ 

l.t. VDd^^c^ whence ^hdns^^^^^'^f^ =lefier hoof 

JgGA. Alfo ^lii^^^A^:^= greater hooIJBGA 

But in this example, a$ 2d'=zDy the tlieorems are redu-* 

... DVDd—dd^^ ^ ^,., T.dVdd'-dd^ ^ ^ ., 
able, -Ti J X '%(iiZdb is — , . , — X *%6i%dhy 

L e. iddVi—ddif^ '261 8 i&, or a Va — i x.'aifi 1 8 hdd. In num- 
bers, i*8a84 X 90 X 400 X '2618 = 1713^304 the lefler hoof. 

. ,D»--^V^^ . ^ ^HA t. 4dd'-dds/2 ,, 

And rr T X '26i2DA becomes 5 i — X 

1/ — a %a — £ 

*26iShbJ, that is, j^dd-- dd^% x '2618 x 2;^, or 4—^^/2 
^•a6i8x2^</^: but v^2= 1*4142, and 4 — 1*4x42 = 2*5858; 
therefore in numbers 2*5858 x 2618 x 180 x 400 = 48741*2956 
the greater ungula. Which unguias together make the whole 
frufwm 659 7 3 '6. 



Ths fame anfwered hy Merones, 

Let L be the center of the ellipfis AnGm^ mhu the 
common fe^ion of it and the circle Hnhn^ and draw IP 

firallel to HA,, &c. Since GA is bife<fled in L, .*. L/ = 
AB, and L H=:igG; w hence wL* = HLI= igG x ^^, 

imd nni ^ VG g x AB^, and the area of the ellipfis c x 

GA^/Gg xAiS {c being = '^^SA\ By fimilar triangles, 

AB^GgiGP :: AB : CD := ^j^^ : : Gg : Cd 
s= "57fZI77^> ^"^» ^y ^^^ fame, G^^^ : C^ : : CD : 6*1: 

= ^^T^ y - ^^^ ^^ea ^l^^P^ ^ ^'^ = ^^^^ VGg^xAB 

= folidity o£GCA; but cxGgg xCd = folidity C^'j-; 

««j ^^ AB* xC D rvA n/^yi 1. ex CD 
and r— - =z fohd BCA; whence x 

3 3 

-^i?» - GgVG'gVJ^B = ungula (^y^i? ; and £iL^ ^ 

3 

VGg^AB ' — Ggg = ungula 6"^^^. Hence, putting 

the heightCPs/f, JB=:S, Ggzzb,cz2-risv, then -j— 



Q_u ESTioNs Answereb. 



: rhe greiter ungula G^JB = itjio'ssi 
and ^ X *^^^~'' = ihe hffir unguU C^.* = 

Biroimot *tf/ anpaerci tUi ^cejiion in a Methd fiims- 
thing difftrait from the l-wo lajl. 

Let Tall ilie X ^A' upar GB; put la = greater diameter 
AB. ij^leffer^C. Their half fum Al^ = >n-h^i ^xS. 
PB =: n; the ftuftmn's height GP = J; and 'jSj^gS, 
&c. =/; ihen V"^' +»»* = -**' the tranfrerfe, and nVa? 
=: the conjugate: Then, perfrm. As. PB :GP :: gd:Cd 

= ^, and. :: BD : DC = —; and, per 4; Eac. i, fC 



_ 7V^^TV3_ _^^.^^ ^^ . j-p .. ^g _ ^^_ 




and the fcaleoous CJG, is ; 
lidity of the greater hoof ,/ffi7 = 

a^aq — qq. Or putt!ag the frulluni's height 



\'da 



~ A, greater diameter = /), leiTc-r = d, difF, = *, mean 
pcopcrtional between B and 'lisi'i^^i; then 



Greater hoof = — — X t)li — ISd — 4874i"oj. 

LeJTer hoof = -^ Y.bB — d'd = n^nSS. Stc. 

Mr. The. Alkiiifin, and Mr. Tho. Jlain^ias, have each 
brought out theorems and true fotutions uy the eoitimon 
meibud ofBlcebra. Solutions were atfo given byMr.Turnfr 
and Mr. Arch. Scyih, 

^^ars Math. Vo). n. R "TO-.'^^r.- 



r 



iBtiihton"} i?4* 



I 



VII. Question 2\i aTj/weredby Mr.}.TMrat'c e/Tort, 
Let b =4eagih oF ihe feraidiurnal arch = I'Sijj ; x;£ ardi 

of the hour from noon, its coCne = i \- Ac. 

(/^reflangle of the dnes of thelat. and(!eclinatioD=:'i49jt 
t-="j979ihe reftangleoftheircoliaesi then ex: i— — + 

JJ — Sc. + 1/ = fine fuo's altitude; and cJ+Tk x : i 

■** /*% .« 

»i-- 4- ;— fcc. + rfi + b'.v by the quefibn muft be 

^ a »4 7»o 

■^maximum; which put into fluxions and reduced, givei. 



i-ogoiiK +B96Sx» — 'iSi?*' — ■1146X* + 'OMix^ &c. 
— "747*. Here x = -,(049 = an arch of aB" 56*, lo tb« ' 

is ih. jj' 44''poft meridiem. 



I \ An Anfwtr iy Mr. Thacker. 

Pii( Tadius = i; rfand r for thefine and coline of thefun't 
declination; h and a = fine and 
cofine of the latitude given; x 
and y the line and cofiBe of the 
hour from noon; z the arc it- j^'-. /<-■ 
fcjf; then byipherics db + cas /■.'•g^i 

■^fineof^ethefineofthefuD's / ■■/■■■ 




-aliiiude ; which being multi- 

piled by a +z {» = femid. arc) I£ £ 

the arc of time paJFed over from 

Cun-riGng, gjves di + cay x t> + z ; which hy the qiicflioii 

is proportionable to the heat, and muK ihertfore be a raaxl. 

rnutn ; put into fluxions, is cay x iT+s + tx db + eaf 

— o ; but by the nature of the circle 1:1:: — y ■ z, 

— ~- = z; which put for z is fn^ x n + z — -nrffr+^i 
= 0; and ihfircforc cay y. n-i-z ?= ^ x di + cat, * 



No. 41- Qji estionsAmswereb, xt9 

divided by y gives ea x it-t-s = ! « Ji + cSy ; this di- 

Tided by ea will make n + z=- * ~ +J- 

From which equation it appears that the hotteft time of 
the day is, when the arc of time pafled over frnm iun-rifinf 
i» equal to ihc reftangle of the tangents of the fun's Jedina- 
lion and latitude, pkis the cofine of tho hour or arc frota- 
noon, drawn into the co-fecam of the arc pafTcd over fince 
noon. In ntimbers, the tangent of fun's declin. lo" 53' =: 
9>83907onn}!Tipliedbytangenllat. 5»'3o'=loB. 10T1J919J 
Siyes. 9'398(ri65 = cofine 75° 39' 40' the arc of time froio 
midoight, which fubtrafted from 180 leaves 104' 30' 20^ the 
femi-diurnai arc= iij to whkh iS'tS' time after noun makts 
133° 96* ao''. This in decimal? of degrees, multiplied by 
■0174531. S:c. (1. C.3S0} 6-i83iS {■OI74J) fii'" the arch t;f 
the Circle i-^^6js3S- And lang. decl-x tang. Iat. = -»joi64»> 
plus cof, arc iS" ;6' = -iysiSii from noon (= k + z) is 
i;i!jjT474 rouhiphed by the co-fecant 38' j6' = fQfi70ojft 
gives »'3i6 &c, equal 10 the Other fide of the equation, which 
13 proved right. But the arch from noon is found thus: Ifvbe 
pot for the number of degrees pafled over fince noon ; then 
will ■0174^3x104" JO* +D=ca-fecanc tix ■4505641 + col", v; 
whence by a few trials, u may be founds sS' 5;', which in 
time is ih, ss' 43" afternoon. 

If any one fhould dillike tbis Rueffing method, this follow* 
iog may be thought reiore valuable, viz. 

Put / = tangent of half the time from noon ; tlien will 
' --— = X : and —, — = » ; alfo, by the nature of ths 

circle, z = i/— — +^ ^-^, &c. whence n + s = 

J S 7 

^ X ~ +> is a4.,/_l£l+iil &c. equal to 1^^' 
^ Ta^ i-^tt "*" * — "' ^^^ ^^^ equation ordered 



^^ caJ 




; which feries revetted will give the value of ( : 



XU\. Q2*^».-| 
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VIII. Question a+2 irir/'werrd fy Mr.T. Cowper. 
Let c — cofioe of Zj^jj" 14' ji'; r = cofiiieof Zis 

WjSS* ^^' *''• ^ = t^ofi"^"' 7 

» Ml Pa = 6° 3', Its coCne 
* =fineof iP3 = 

n = iw coline ; x 
Itefine ZJPi, I = ii» cof. 

= cofine ZPs- 
tTien by iheorem 1 Id the 
foiution 10 queft. 11a, we 
have ^-VfT — f — 5py + '-^' = cofine ZZ), and 




y - W + ■* 



= cofioeZD; which tranfpofed 

J — .._, -r 77, * 

reauced, \ictn-^>''>y -^ dyy — Jpsy—cnyy — tyj 

hx + /™.v — (/Ak — cm:^ = cpy + /«;' -\-tly — dpj — 
— fy + cixy + traxy— iitxy — cmxj. Pui r — ej> + 
»+</ — i/p — <:« — ^ or=-cooi69i; and i = c6-^ tm 
-i^A—(ra, or = ■00^77313; then the equation a boTC, after 
ibflitmion,wi]Hbncl,r;i^ + VA- = rj+/jK, i.e./x— /Xja 

•V — '■^^i ^'''^ dividing by i — j', we have ix^^ry; ■'• .""^ 

the tangent of ji« itf 36' : confequertly the j(l obfetvarion 
was iah.«'ii", the id at ih. 15' a»', ihe 3d at t h. W aoT 
P. M. And by the ifl and id theorem in the hms mq q«e«' 
is found die fun's meridian altitude ^iS" ij' j?". i"' ''■"Pr 
(cntrionaIdepreflion= I7*ic/ 3^"; hence the latitude is Ji- 
jE' 49*, and ©'s declination ^lO'jj' 36' north. 

__ rktfami anf'i^erid by F. R. S. 

DOVe; S. 

, I and c the fioc and 

cofjne of the fun's diftance from the pole. 



n the 3 ti 






the fplieric iheo. 

In the [1) er-^c — asy, wluch fubflituied in the other two, 
m^Ve.WtC — asy-k-aspy — aihx — t, (j) c—asy^ainy 
~ajmx = di per (4)— (t/j- +aipy—athx = t — e—g, 

: call I— p = 



-~y+py~ 



-jy.i~f — tx 




I cannot but be perfuaded that this cnrions problem will 
point out a way to be very ufcfu! in navigation, for deter- 
Mtnlng the longitudes as well as latitudes : fat, fuppoliog ac 
ft» we knuw neither, or had not the time of the day, but 
were furriHied with 3 ijjadranc to taite altitudes of the fun, 
atid could find the difference in time between each ubferva- 
tion, which a common pocket watch with s minute hand 
would giTC 115 very welt, or with a fecend hand better.' For 
though thai watch or a clock was incapable of keepki^ true 
time at fea, yet it mishi very well oieafure a few minutes 
hfltrteen one obfervation and another, in which fpace ihe 
error muft be very inconliderable. Now when this was done, 
byfolving this problem, we get the latitude and the tiuc 
times of die day, and then it would be ho very difficult taflc 
to rcftify the longitude pretir near. In order to this we 
ffiall deduce a theorem in words, by which any one that is 
butfkilled in the common cafes in tii^ODomctry ."n&y put U. 
in ptjflice. 

A n<r<,r.'mfor lit fiour of the Odj,. 

». The difference between the firfl an* fecond altitude, 
drawn into {i.e. multiplied by) the verfed line of the arch of 
time between the 6rll and ftcond obfervaiion: made Jefs by 
the difference between the firll and feconil altitude, rauiti- 

SHed into the verfed fine of the arch of tiroe between the 
HI and third obfervations. 

X. The difference between the firft and fecond dtictide, 

drawn into the ligiit fine of the arch of time, between the 

Srft and third oI>fer?ailons ; minus Uie diCe(t:nce. biLViiciin 

R 3 



^^Bii 
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the firft and third .iliitude, dtAwn into ihe right fine of tlia 
arch of lime between the firA and fi:<:a(idDbfen'Aiioiis. 

Laltly, Divide the former difference by the htcer, and the 
quotient will be the tangent of the arch of the time from) 



» Th-^fsm: anfiMcrtd by Mr. J. May the Propafer. 

Put (1 = line -57' 14' ji", i = that of ji" is' 19', 1::= that 
of 33' ij' 16". the (ine of 16 min. or 6* 30' — w, cof, = », 
/■—fine u''4i' (=ji min.) the time between the firil and lalt 
cbferv. ita cof.=^, radius = i. Then put a — irrrf, a — e 
= /, r — H = /, r — g = t; then the tingent of the Itoan 
angle from noon when the greaieit altit. was taken will be 

= ■_.,■ r = "iisojiS = 11° at' 16", which ia time « 

•19' ij". or aft" II o'cloclc, the fecond ih. 15' ai"; and the 
Idft ai I h. 40' is", according 10 the altitude's decreafe. 

Nowput ihecofineof ii« ai' \t'=:d\ of 45" 6' ifr* (ih«. 
srcof lb. 40* is' tirtieof the lift obfervaiioa) = *; pui likC'- 
wife'/— f — f, r — e = l, and r + d = p. 
I Then the (ine oi the fun's fuuihern altitude will be :s 
I'i + — (fee his anfwer to qiiefi.«» Diary I74»l ihedcgree» 
of which put = 111'. Likewife tHe (ine of the fun's deprelliotf 
in the north will be ^ — a; ihedegrces of it put=:»; theqf 

the fun's declinailon will be = 30" 47' nearly; knd 

theco''neoftli; latitude = il* a' Ai",io,A S^' Si' k' 

the latitude required. 



IX.QuesTion J+3 anfwtred ij Mr. J. Laodea. 
itrodufl. Phyf. we hav« -£^ = ihs celerity wheicwith the 



boily 5 will approach C, and — — -_ — X^ — 

velocity of C after the impulfe-, the fluxion of which be;t)$ 
m:ide = o, and reduced, wc have « = 9, a mean propor"- 
m/asl hi twceo J and C. 



HVhi 



Mr. Tho. CowperV ^fl/Wr. 



_ _ le bodies and weights denoted as above, and putung t 
to exprefs the velocity ot W; from Dr. Kelt's demonltra- 
rion about the motions of claltic bodies is deduced this ana- 
logy: As the fum of the bodies : twice the weight of the 
moving or ftriking body : : the velocity of the ftriking body 
before percuJTi on : the velocity of th*" quiefccnt body after 

Thai is, K + K : i a : : i : = velocity of B after 



= the celerity of C after the ftroke; which, per quefliOD, 
is a maximum, and the floxioa thereof nax^x + taexx + 
4aaxx — Sat*x — lacxx — ^aaxx — o. Reduced, gives 
X = •</ac =■ 9 pounds. 

Mr. 7. WatU'i anfwer is in the fame method. Mr. William 
liannor, ftom Mac Laurin'i Fluxions, p. 419. Mr. Po^'U 
the propofer, Mr. J. Turmr, Birontm, Mr. S. Bamfieli, 
Mr. Ajht Mr. Rk, Sa-werty, and Philalecbnas , have anfwcied 
this queftioB. 

The Prize Qukstios anfmered hy Mr. A. Thacker. 

Put «= 6feet7 C^i") 

i = 18 > the height of the flaves sx <B >; the 
c= 8 3 IcS 

line AB = 31 feti^d; the diftatice between the top of the 
ftaff .^and bottom of the ftaff B (= a^) call e ; the diftance 
between the top of the fl^ff Sand bottom of &3ffAi=bji) 



cm J; then will ■■ ■ -f \^^^J- = '" = 

*i*o78o, the difiance from the top o( C to ihc bottom oCA. 
Thenfby 47 Euc. T •) .iC Is found- ig'joi, which call Xf 



length beiweeo the top of fi and bottom of C; and hence 

if- ra 




an are which is double tlie latitude id" 30'; whofe half i> 
.:±.gc' 4i', the true laiitude required. 

■ Now calling the fire of ihc latitude p, then will ~ 1 

m^'%ilog = liit: ^0^ oi ij? »;', the fun's declination iKinh. 
Sir /, Nrwtan, the author of this problem, finds the lat. 

So" 4i' io', add declination 

19" »?' ic', as ni»y be feeo in 

the 4id ptob. of bis Univerfal 

Arithmeiic, in the Eoglilh edit. 

1710, p. 1 jii where ih« tranf- it 

lator Mr. Raphfon, Mr. CuTin, 

or [lie printer, committed -a 

blunder, making the line AS 

^30, inftead 0(33. By reafon 

of which difappoifitmetit, the 

ibluiiun 13 here ihorter than 

was dtligned; but the itivef- 

tigatioD of the theorem aboTC 

we have printed in the firft ^ 

volume of Diary Queftiona C 

Itfiachr'j Mifcfl.2 If the line 

^fl waBT=3o, then the latitude isSo'V 7*. and declii 

" And Mi, Ed. Crafs has found it So" 4 u'l ai«l 
11- 7' 48'. 




"74. 



declinatio 



Th* Frist <if\a Diaries fill to Mr. Ed. Crofs. 



0/ the Eclipfes in 1744. 

within the fphere of the earth's orbit will happen fbuf 
aclipfes ihia year; twice will the moon, in her wandering 
courfe, interpofe and hide the folendour of the fun from 
falling on the earth, or its atniofohere- and twice will iha 
earth, io its annual elKpric orbit, be fo full in a line between 
tlte fun and raoon, as to hinder her from receiring ihe [ightl 
Ihe borrows (ioai the lua, to coligbten the etith by 

t. Sua 
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I. Sun edipfed April j, at lo at night, invi&blc. 
». Moonecl)pfedAprilij,atbalf an hour after 8*1 nigiit* 
Tiitble. 

Calculated by 
Prom Aftron. Carol, at Coventry 

r London 
J. Raadles of Weram i Rome 

C Wtnm 
Willi™ Uigh.on. i^°l];™„ 
S- Bamfieid, Leadbet.Tab, Lend. 
WilLBfown. Breni'sCorap. A. 
Car. Cleobury 

W.Honnor, jR„n,den 
Mr. Ral. Hulfe, London 
Tho. Cowper, Wellingborough 
Mr. Poole, Hereford 
Mr. Bens, Oxford 

3. Sun eclipfed September ij, in' 

4. MooQ eclipfed Oiflober ic, ii 
given the calculation of this eclipfe 
■ingii. 30. Middle II. 4^. £rd 



Beg. 


Mid. 


End 1 


h.m. 


h.m. h. m. 


7 4 


8 »8 9 J» 


7 J 


8 30 9 J8 


7 57 


9 11 10 jO 


6 !S 


7 S3 9 48 


7 ? 


8 35 9 J7 


7 J.! 


8 39 «o 4 


7 3 


8 Ifi 9 19 


7 3 


S 29 


9 Sil 




8 »i 


9 49' 


6 J4 


8 23 


9 J» 


6 jS 


8 17 


9 jfi; 


7 8 


8 18 


9 i«| 


7 9 


8 3J 


^Isi 


7 1 


8 30 




7 7 


8 3J 


10 3I 



Dig. 



« J! 



U%i 



vifibte. Mr. Hulfe has 
11 Mofcow : The begin- 



I, QufiiTioy 144, bj Mr. J, Turner. 

If a flexible ch^in, eighteen inches ioog, 
On two pini horizontal was hung, 
Whofe di(bnce afuncict csaflly lliall be 
A foot ; i» loweft defceni then let's fee. 
A theorem that's general give, foe 10 ftnd 
The areas of all fucb curve* of that kind. 

II QoisTioN 34;, hy Mr. John Landeu. 

I have one hundred pieces of gold; fome of whtcb are 
pifiolei, fume guineas, and the reft raoidore». Now if a 
tMdole was worth iSs. 6d. a guinea worth il. 3s. and a 
iDoidore tl. ics. my hundred pieces would he woith jiiA 

c huiulied pounds. Querc, How many 1 have of eacb 
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m. Quest 



34*. iy Mr. Peter Kay. 



' To find the center of ofcillatiooof a pendulum, whofeboH 
■ compofed of two equal and fimiltr parabolical conoidSg 
bined together at their bafcs ; the thicknefs of the bob being 
tbree inches, the diameter of its greateft circle feven incheS) 
nd the diftaace of its cemer from the point of fufpcDlioa 
\$S inches ? 

IV. Question 247, fy Mr. J. Belts. 

r A fct of men and women were drinking logeiiier, ana 
meir reckoning came to juft fix guineas; towards ihe dil^ 
uiarging of whieh, each man agreed to pay a certain funi. 
bd eicfl woman the fqoare root of the fame : Now it w« 
lund, if the number of nien and women were nmmall^ 
langed the one for the other, the reckoning would har" 
10 half a Portugal piece lefs.or only 10 4^. i«s. 
s found, that each m^n paid ai many {hillings 
Kian each woman, as there were women in company, 
^quired, what number were of each, and what each paid f 

V. QuBSTioN 248, iy Mr. William Dmlel. 

In an oblique-angled triangle {EGF) there is given- 1! 
difference of the two lidea, which compofe the obliqoe ang 
iED) = 1 ■ the difference of the fegments of the bai*e (£ J 

^^^^^i'4', and the oblique angle (5f6") = iit° jt' . 

^^^^uired to find all ihe oihtt parts of the triangle. 



VI. QwBSTiON 249, Sv ;tf/-. William Brown. 

In the latitude st" 30', on" the ?oth of June (fuppofinf, 
the longeft apparent day) I alked a marhematrcal fwend 
what o'clock it was ? who made me this puzzling anfwer 
Count (fays he) the-houfs from the vifible lime oftbe rilioj 
of the fun's center, and add their cube lOot to ihefquare 
• ofihc hours to the apparent tiineofiis fciting; and it 
give you the hour of the day. Qyere, What o'clock wa 

Vir. QuRSTioM 350. iy /l/r. John Hill. 

Tliere is a river, whofe dream is divided into two p 
sod after running (iimc fpice. the waters ate unitea; 
th'eca wiicfi it has inclufed *n illmd in the form of a 
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metrical el lipiis, whoft iraofverfc diameur is forty chams 
(according to Gunter) apij conjugaie=: thirty chains. Upon 
the traofverfc diameter is built a farm or coitagc houfe. 13s 
yards from the center ; and as this piece of land is to be di- 
vided by fttaight hedges from the houle to the water, one of 
thera, which mould be the Ihorteit thu can be made, is to 
convey the water tiom the (ivev lolillacifternby the cellar, 
Jt is reqaircd to iiod the Qiorteil diltance, and the potitioa it 
will make with the tranfverfe. 

Vm. Question 251, iy Air. J. Powle. 
To determine the kw of the weights, which prefs each 

Sirticle of a perfcdt ilexible line, in I'uch manner, as that it 
ail form a curve, whofe equation is ax =:j* i 

IX. Question 2^2, iy Mr. T. Saadails. 

Tn an oblique-angled plain triangle, th 
ference of the fides which include the 
and the perpendicular iet fall from the an^e on tke bafe = 
60: Required a theorem to determine the bafe and l;Jes of 
the iriangle? 

X. QunTiON 353, ij- Mr. J. Powle. 

GriDiIn'g the refiftance, as the fquare of the celerity; in 
what law of denfity will a heavy body moving deliribe a 
curve, wbofe equaiion is ax =:y* i 

XI, Question 254, fy Diophanius, 

Since the doflriae of triangles has an unbounded ufc and 
application in raoft pans of ilic mathematics, and the limi- 
larity of them gensnJly had recourft: to; let it be required 
tofind eiglit right- angled plain triangles, whofe hypothenyfes 
are all equal; aod fhew a general method for determining 
the fame. 

XII. Question 2;;. 
The various contrivances for meafuring time have em- 
ployed the curious in ail ages; the true deterniiningof which 
IS a matter of 00 fmall importance in civil life- and perhaiis 
I may furprize foioe, if i fay, algebra is ufeful to know the 
time of the day by a. clock, when it cannot be done other- 
wife ; which is the reafon for puning in this eafy qiicltian, 
in order to convince others, the facetious Hudi bras did aot 
iokc, when he favs, 

And wifely teil what hour o'lh' day 

The clock docs Aiik«, by algebia. 



I 






i 
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The Question. Beingat fo large a di(Unee from iHft J 
dial-plaie of a grew clock, that I could not diftinguilli the ' 
£qjres; bul as the hour and minute hands were very bright 
iJ glarbg, I eoitld perceive, thai the minute hand piintei 
upwards to (he right nand, ut the fume time the hour indej 
linted downwards to the left, fo as both were in a r' 

_.ie, or diamEtricaJly oppolite, and in fuch pofition, as"i 

the elevation (I guelTed) was fome few degrees more than j 
above the horiz an, Qnere, The hour and minute of the dai 

PmZB Question I'ji Mr. J. M^.j, jw. ef Jmjitrian 

An jrchitcfl, or irafter carpenter, in Holland, had (froi 
that (lender knowledge which iiftidly aiiend* mechaoici 
conceit enough to fancy, he could find the dimenlio* of aa' 
piece of tirobcr in a building, of which a defign (hou!d h 
given: A burgo-maflcr of the eity of Anilterdam, iniendin 
to build a handfoine houfe fronting the flreet, where hi 
BEth was limited, becaufe he would fare the charges' of 
mole roof and gutter, and at the fame time put his bd 
_. Ic outward, gives the ftid architefl thefe dimenfions, vi^ 
That the building (hould be forty feet wide, and the fron 
wall twelve feet higher than the back wall: Alfa, becauf 
too much of a large roof Ihould not appear in view of tb 
flrcct, he vill have the length of ifie rafiers, -from wall 
ridge, on the hack Cde of his houfe, juft 37 feet; but the 
raftet^ on the front fide 10 be of f;ich a length, aamay forift 
the pitch, or ileepnefs of the roof, the fame on each ildc. 
The owner being frugal (not to lay wife) orders the builder 
to fie down aod count up the cod : But although he was ikiU 
fill in numbers, and pretty well verfed in fome parts of geo- 
Irietry, yet he found the lirft would be fo much adfedled, aoit 
ttie Inner only an appro xin^ition, that he was not able to 
know how high the roof would rife, nor the length of the 
rafters in front, and therefore was incapable of compming 
the timber and roofing. The burgo mailer furprized, pro* 
bably^ thinking fo famed an architeft muft be tittle lefs thaa 
»coniutor.(when himfdf was none) refolves not to haTC his 
lu)ufe begun until he can have the meafures exaft, and leave! 
Jam bare-brtacb'd, riding on the Itrange roof, although he it, 
.^rnifhed with mathematicaL iniiiumenis, to defcribe curvel 
and conic felons organically. ~ But having heard of fuch 
things being effected ov geometrical conflruftion, he haSi 
through the mediation of a friend, applied to the artifts of 
Great Britain ■ and thinking the author of the Ladies' Diary 
dealnin quibbles and quaint que IHons, hopes to fee both mi 
tbods in the next years produdlion. 
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^cjlions atipwercd. 

[I. Question ^^auf-uiered ly Mr.'H.tarreT. 



{ 

^^P ET a — the force which keeps the chain in its pofiiion 
J_j at A, x=:JL',j=:SC, z = ^S; 
draw the tangent BS, and JiT— B.i 
perpendicvtlir 10 the horizon, and TS 
parallel thereto. Then will the Jine 
j^B be fullained by three forces; for 
its gravity afls in the direftion B T, it 
13 drawn at ,? id an horizontal direc- 
tion, by the force a, and it is fulUined 
in B by the tenfion of tho line SB; 
which tnree forces are confequcntlv us 
£T, TS, andjS5; as BT=z -.'TS 
= a ■.■.'x:'y. Take fle = S*, and 
draw rn parallel to BS, and B n perpendicular thtreto; 
then 5 7* IS the perpendicular force or weight sf the line at 
5, K is the fliisioQ of the tenfion at if, whofe flwnt (>) is 
the tenfion or force in the dircflion rir\ but in .^ where 
X = o, this tenfion = a, ergo by correiftion the whole ceoGon 
drawing in the direflion of the curve is tf + k ; tlien BS = 




:= «s, ihereforej' = - 



= zz, its fluent is 9 



x-f*v 



:, and J' = hyperb. log. of 
; which equation when y =/'^will 



giye x=,^.i^=:<*oji4 the loweftderceot; hence «=: 




f 

^^^'Thtomll X = —, z = i/aa-t-yy; whence, the 
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thefatnt enfa.crtd ij Mr. Cockfon. 
Put DC = c, BC = h, Dn = x, mn-j. and Dm — z. 



, A S- 

\-m—a, y = - \ thiS put for i ' 

* J in die above value of x, makes x \ 

-;hence_yKibeflax,of \ 



ihe mailable irca Dmn is -^_^= 



|LWV""i-=" — " = = 



, whofe fluent is z 



^^_,iy =:the area, and when z = f (xbeiog then = i) be-' 
^^E, comes c — b x a the espielTion for the area CDS, ■'. the; 
^H.(|rea of the curve is 50'iSSS, and DJi tbe lowelt defceni«^ 



il, QuisTioN 545 onfmereS hy Mr. Heath, 



Let x:=ihe number of moidores,^ = guineas; dien l—y 
— I := the piftoies (putting b for 100 pieces) ; hence 6o;< -h 
3lb — iiy — nx +46jr — 4000 the number eflis-peoces; 



and y are determined in whole numbers 6 and 18, alio b — 
> — >r = 76. 

This queftion was alfo trul y anfwered by Mr. Brmsn, Mr. 
Farrtr, Mr. Terey, Mr, Crj/i, Mr. Mdami, Mr, Linden 
the propofer, and fevcrai others,* 

in. QvEi- 



t 



Tint qvet&oa irsy alfo be folvcil after ihe ma 
afth<Ein\c kind already given id tbtviiotk. 






liet a reprefenc 



) 346 I 



I reprefenc the point of fufpeofion. 
9*5 = 1/, B0 = 3'j = w, and 



■sf-viirei by My. N. Farrer, 
Now here i 



and then the fluent of « — x'^ v d — j'' 
xj divided by the fluent of n — *'" x 

d + y xj. gives — ^_pj — . 

which let ^ a ; again the fluent of n — ^ ' 
K d+'pi^ " > divided by the fluent of 
n — xi yd+yxygiwes A- - - 

~ii hence the dilknce of ilie center of 
ofcHuiioa from j4 tlie point of fufgeofion 

" • „-uA ' =37 357*8 inches. 



Mr. Cockfan and Mr. ^o>io/* have made the diflance of the 
point of ful'penlion from the center of ofcillation =: ^o'oiis 
inches; and Mr. IVm, Hanburj the fame with the former. 

IT. QuES- 



^l: 



* III. QussTioN 146. 



original rolulion ahose giscn to tbit queflion Ii wrong, for 

utr of ofcillalion ouglii to be farther below ihe point of fuf- 

pcnGon [ban Ihc cealer of jjiavllj is ; but it is here made Icfs Cbin. 



(J7is ^ }9'<o3)jtf ihe dillanec leciu'utd. 



IV. Qdeitiok 247 anfwtrid bj Mr. R. Gibbons. 

Put m = ihe Dumber of men, n = the cumber of womeOi 
«nd == whai each woman paid ; then per qu«ftk>n each man 
^Md XX. Hence OTXX + ex = 116, n^x + Mx = 90, and 
xx — x = n. Now Ly taking the »alue of m in the two firft 
equations, we have " '""'' _ jo—^x).-. From whieh: 
and ihe third equation we pet .v' ■ — x* — x' + Jr* — 90. 
iifi ; whence ,v = 3 the ihillings each wonjKn paid, and 
— 9 what each man paid; confequenily there were 11 men 
and 6 wumen. 

This queftion was anfwered in the fame manner by Mri 
Liinden, Mr. Cra/'i, Mr. Huhun, Mr. Sniun, Mr. AdaJnit 
Mr. Dent, Mr. CoekJ'on, Mr. HolHday, and otlieis. 

V, Ci.tJEST)on 248 aiif-mcred hy Mr. Heath. 

_ utw = s. ZfF(7=»ii«3T', rfee the following fig.] jr = 
JfiP~PG, and n =EB the diff. of the bafe's fegments ; J =. 
yVF=Fa, and £D= rfihe diJE of the fid" containing tke 
f -nblique angls. Now, per 47 Eiic, 1, EF^ —EP^ = ~~ 
[i=FG^~PC', i.e. dd+idy+yy — att — *nx — 
».- 1 dd+idy — nri , . „. 

K?y^ — XX; whence ' ^ x by reducnon. 

f'SG : S.ZEFC :: Fg]"s. ^FEC, i.e. ii + « : w :t 

i. Z PEG ; and rad. : £f : : s. Z /"fC : PF\. 

^*; whence jiji — xx ^ 

=:mmyy x i/rf+ idy + yy. In which if the value of x be- 
fore found be fubitituted, an equation will come out IB 
which there wiH be but one unknown quantity, viz. j. 

L Anffutred hj Mr. James Rubins. 

P As EF~GF:EP~PG ::coC. ^^"^-^^ ; cof. 

— '■ (per Thacker's Mifcellany, theor. |g p. »8.) 

Hence the lides are eafily foutid by plain irigonometry, u>d 
^^re£F=sr9, /■iJ = Hj-q, aud£C = 19-871. 



No. 4^ QjJE ST,IO»S AnSWIRB]>». If 5 

I 

^he fame anfwered hy Mr. Arch. Scydj* 

.Id the triangle EFG draw the line 2)6^, then the angle 
FDG = ±-^, and j^_n_^ ^ 

^g^z) = ££zl££., but "^^^•.. A />'. 

in the triangle £6"^, 2l% EG *" '^X^^^^^/V* 

I EH lis, /^Hx^.AHGE < — ^7::^^ 

isz cofi ), and in the. 

A £(S^Z>, as s.EGiED:is.EDG:s. EGD (=g. ^^""'^ t: 

that is, putting J?D = ^, EB:=zb, FG — \x, BG—y,_?sidi 
c asd ^ = fine and cofine of half the ium of the angles at the 

^afe, y + k I x^^-a II d : dx r = cofine of half the 

^flPerencei zndy + bia :: c: = s. of half the diffe- 

y -•- if ^ 

rence ; .'. ddxa+x)* +aacc = J+^* , oTVuuxx-hiaJU i aa 
^y + bi but xfaxa :=: y -^ b x by /. 7 4- 3 = - 



b 
aahb — a^ 



i^ddxx-^T^ddx-^aay /. xy4-a^x= , , . , and 

• aa — bbdd 

. /cisibb — aabbda abc 



«i*96 ; and therefore — " ■ - = the greater Ude 

7,^aa — bbdd yt-o 

ia4', fo that the greater angle is 36** 54'* and thelefs 30^ 

VI. QpEs- 



• A conftrudb'on of thii problem may be iccn at ^loh. ^ ^^ 
SimffoH*$ Algebra. 

S3 



I 
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VI. Question 149 atsfwered by Mr. Farrer. 



Let^ — ihe hours from fun-rifiog, n bis true time of riCngi 
•ltd m the length of the day ; then the time to his feiting 19 

*" — y, and per quelHon v'j' + V'w — y = : n -\-y t he hour 
(hediy: Piitji= i', and wc have x + V« — i' =n4-K . 

in nnmbers is i* — *\* + 8'4ijoiil + *' — 7*40»»v ^ 
w' — n' =:2'g997; hence x^i'ogrj, anrfjr' =^~ I'JoSji 
and n +JP = 5'(xji9 = jh. o' io'44" the time required. 

Mr. Brotvn the propofer, Mr, Heath, Mr. Adams, Mr. R 
Haltidaj, Mr. Cibfcn, Mr. Cscifan, and feveral othcri, hav*' 
aofweted this quelVioa id the fame method. 

Vn. Qbestion sjo en}werei hy Mr. Wm. Lax. 




or (by writing \d for a — b) x ~ ■ = 169'? yartta 



infequently J^fi 
itanfterieof J4' 



HIV— 13-36 chains, making an angle with tlu 



^/;-. N. FarrerV An^tr. 



Here k giccn ^^ = 40, 0/>=jo. C// =< chains: ]i 
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then, per conies, mm : nn :: mm^xx : —- ^^" -^- """ Jt 

= Pff^, and^^mm- x^ ^ PIV; x : i« + x :: m- 1 

'■ ■ = fubtangeot PT; ihen, per lira. triangTej, 

* — d: —'^iiiia — ix :: — ^inm — xt -, - , there- 

fore ~ = , there- 

fore w*t — wv'i' — dm* -^ limtnxx = minunx — nnxi 
lbatis7s>x> — n»i> — dmt»xx + nummx — m^x -^dm* 
=Oi which dividetl by xx — mw gives mntx—'itnx — mmd 

=10, ■■■ »= '" ■ ~ - — = lyriAiii = PC, and PH =s 

T7141S6, PIV= io'jtSo*. and fflV= i3-3iS4otf, makiog 
an angle with the tranfverfe of 54" 4j' 13" nearly.* 

This queftion was alfo truly anfwered in the former me- 
ihotl by Mr. Tie. Caviper, Mr. J. Terey, Mr. John Landen, 
Mr. W. Dent, Mr. Adamt, Mr. Fr. Hcllid.iy, and Mr. 
Cibbmi. 

YULQuEJ. 



^ • VII. Question 250 Conpruncd. 

The polni P" being ihe focui, with ihe ttmet C and radiut C^ 
dcfcMbcinaKCutliaa/H/U ODiafaaif-, thiougl. /, C. f it- 
fciibeaciicle; and wilh the ccnicr Cand radiut C^ dcrcrlbe ano- 
thet interfc<aiDg it in a ; ihcQ alFP being diiivn J CD wlU give 
the poinl W In the curve from whence ihe flioneft line WH aiuft 

For, haviog dt.nvn llic chords C/, O, by the nature of the 
circle it will be CP : CH :: (Ca^ or) CA' : (C/' ot) CF* ; 
ieuce, by divifion. PH (or CP^CH) : CH :: CD' {ot CA* 
— CF' ) : f7F' 1 .-. H H' ii X 'I'e cu"= ''J' P™P' ^V Etntrfin'i 
Coules, which h cuBht to be Wieii it is llititiell. 

CoiioLT.A)iv. Hence, wlicn H(/ is x *'^' ""rve, Cf ot 
C^» — CD' : CA* ■-. CH : CP. ^\<a ftom hence a!fo the 

CH^ C.I' ff X»o' 

ttlculaiioD i. ve.y eifyi for CP = ^^.^.^^.p. = ^,.„, ; 



I 



Vni. Question sji anfix-'tred bj Amicus. 



I 



Draw the lines FH, Fg. Hg, and ICwill reprefeni ihi 
weights upon every partkie of 
any carve : let PM ='y. PH ajp 

= *, CF = a, AM=. z, 
by finiil 

have J : 




a general e^rprefliDn For all 
In the prtfcnt cafe ws hav 



^rinch Tubflituting in the above equation LC =. -r-, ai 

y 

talingita Jliision we ihsW hive LC = iitjy, and If 
. exprefles the weight that prtiTes the panicle Al, we (hi 

bircwz — iiyyy, Oi" -^ y^aa-t i6y^ = Mj^jr, oraa tl 
cube of the ordinate direflly and tangent inverfely. ^£.^ 

. ^ J/i/nuareJ by Mr. Fairer. 

i Draw the Ures as per figure xo the foltiiion of quert, nf%j 
and let a reprefent the tenGon \a A, > = /IC. j = CD, and ■ 
B = curve AB. Tben we have, by the nature of the curva ' 
ill the folution to tiueftioa 1441 zjr = a», la* -t-jrjt: 
and ii 4- « ~ the lenlion ; Now per queltion ax^j 
fluxion a« = 4J''j'. ■■■ 4^'^ — :>, and 4/' = 3 the gravity > 
of the line or required law of the weighta prcfling ercty par-, 
tide of the line ; which is as the cubes of the ordi&aies. 

IX. CiuFSTioN 352 Bnfivtred by Mr. T. Attinfon. 

Given .4C — CB-=iQ-=xt, [fee the fig. to que ft. 448] 

C£: = 6o = m, s./LBCD ur 68' = /, ira cdinc = <r j put 

= £i7-i-JC, chenj+« = //e,aBd3 — Fi = i/C, and 
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per trig. y^n:x::mi -— ^ = s. Z CAE, and —^ 
: J, _ „ ; : J : £ J2 r -'" . '; = AB; a!So \ : y — » ■■ ' ■ 
ey — cn-CD- bm AB^ = AO ■¥ BC^ +iAC>^CD, 

or if for thecoeflkients of^> and thequantiiies on the other 
fide of ihe equation be wrote i ..-? aiv-i )j rcrp eqively, it will 
be j» — xAy~ B, :. »= •/ A -¥ •/W^^TT^ = io8Ms7i; 
hence .^6'— ii8'4i7i. -otTz: gS-4i7i,and ,!?5 = iBo'i3i75. 

r/'f/dM« anfwertdhy Mr. W. Klngfton. 

I.ei AF = a = io, EC=:p = 6a, i and <: = Gne aodco- 
fne ofhsif the fum of (he angles .it thebafe, x and.y the fine 
afldcolincrfhalftlitir difference: d.en will j> + fy be the 
line of the greater angle ai the bale, anfl i} — r i the fine of 
the lefa; alfo cy — /.v and cy -*• tx tbeir refpeilive cofincs; 

then as jy — cx : p ;: i : — - — — ,iC, and my+es 

-.pax: — ~=CB; hence — ^ —2 — = a 

/j-t-cv jy—cx ly-tt^x 

= ^^ , ■• icpx =ajjjy~accxxr Baliffoc 

jjyy — rcxx ' ■'■' 

yy be put its value i — xx, and for cc, t — u, h will be- 
come lu/ — iij:x = icp>-, -'. ax.Y + *cpjr = aj/, fobftiiute 
a« = — ^and it willbc xi + >»x=://! whence, bycom- 
plearlnRihe fqiiare, and exirafling the root, we have x ;= 
'^it -t- nn — B, and the required fides as above.. 

An/werfd by Mr. A. Scytli. 

Put p — to, (/= so, / and c = the fine and coline of half 
the fura of the angles at the bafe ; jr = die bafe, and x = tbe 
funi of the fides ; then will y : x i: c : -^ =: the coCne of 

y 

balf the difference of the angles at the bafe, and } : d : : t 
siullae, •'• cc.'<x + jjdii=yy, and.vxa^^^— — - — ■ 



■:. 



lyg 



Ladies* Diaries. \^Heath'] 1T45 



but ■■ - =: the fine of the greater, and 

y J 

the fine of the lefs ; therefore ^-^ ^^ : p : : i : 



c" J X y -h ^ 
s the leffer fide, .". ^L 1:^ = the greater, and their 

film =^=== = *, .% x;f =:~^^ + ^^='^=^^ , or 

scxiCX'—dd ^c cc 

jy — I ■ .. = ccdd + sfdd =i dd; which reduced gives 
. •' 

y = ^^^-^-^ . = iSo'iaa ; whence =^ = 

/ a 

-^ mw " 1 — - - • 

1^ dd '^'-^Y.pC'YVppC'C-^-ssdd 



ssc 



— = lit* 4% the 



greater fide, or 9S*4» the lefs. 

This queflion was anfwered by Mf. Brown, Mr. J^, Boflon^ 
E, Sugget, Brahcepeth, Mr. John Corbet t, Mr. Fr. Holtlday^ 
Mr. He'dthy Mr. Vihhons, Mr. E. Crofs, Mr. Farrer, and* 

. ethers.* 

/■ 

X. Question 253 anfwered by. Mr. N. Farrer. 

Let y/rC reprefent the curve defcribed ; draw the lines 
as in the figure, and let the velocity at r in 

Ibe direiflion r(7 = v, ^J7=:*, rn:=ix, Hr 

S=\y, OT« ^j', rw = z, the required denfity 
9S JD,c the celerity, and law of refiftance 

as <?tf"; then / : r : : 3f : -r =3 the velo- 

city in the diredion nr^ its fluxion is 
• . ' •• 

: — = thd increafe of velocity during 




the time of defcribing rw ; ;^ : x : r v : -t- the part arifing 

from 



A. 



• •. . , 



M 



^ 7^0 this pr9h^ a GonftruCtion it (Wcu ia pfob. 78 of Simfftn'M 
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vx 



from the refiftance of the medium ; therefore -r = the part 

y 

arifing from the force of gravity. The refiftance is to the 



• • •• • • 



force of gravity as r to — :- , or as r. to i ; but -r , 

J y vx ^ y 

the velocity arififig from gravity, being proportional to the 

y 
time - of defcribing rm, may be exprefled thereby; hence 

•• • • • • 

-V = - or vvx =zyy, m fluxions at; vx + vi;x = o, or 

y " ..- ^ 

•*• ■ • • 

=: -77 i which "fubftituted in the foregoing proportion ^ 

a* vx 

• • • 

> i> gives -TT- : i the ratio of the reCftanc? to the gravity. 

Again, fmce the abfolute velocity is -r" the refiftance by 

n 

X 



ZrZ 

1>y fuppofition >viil be iz x -r-. 



; hence D as 



4.» 

» az ^ X X * 

^ich when ;i? = i, or the refiftance as the fquare of the 

•velocity will bern« But, pert|ueftion, the equation of the 

zx 

curve istfif = y3, /. axzz ^y^y^ x =-^-^— , and x = ^^— , 

a ^ a 

• ♦ 

- • • 

X I 

/. the denCty -rr. wiJl be as ■_ , or as the tao- 



zx 
:gents reciptocally. 






/inJ^ercA 
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Anjhuered hy the Propofcr. 
Becaufe the refinance is as the fquare of the celerity, 
===^ (Simplbrrs Effays, p. 6o) wUl exprefs the 



required dcnfity : But by the equation of the curve (^ x =: j ' ) 

• • . • 

we have x =• M-2^ 'i^JUL.^ ^^^i^JL, andv^i* j^m% 
i:-V«* -¥^y^ ; therefore, by fubftitution, the required 
denfity becomes — : '^ = ■ ■ ^ ; or by 

a farther redudiop = ■ ^ ■; i.e. it is always as the 

tangent of the diilance.from the vertex to unity. 

This queftion *ras anfwered in like manner by AmtCHi^ 
Mr. C, Cockfon^ Mr. J, Landcn^ and Mr. Hanbury* 

XI. Quest I ©N 254 an/ivered. 

Let hh = the fquare of the common hypothenufe, and xx 
the fquare of one leg, then will bb — xx be the fquare of 
the other leg. Suppofe b — nx zz that leg whofe fquare is 
hb — xxy then will bb — xx-zzhb — %bnx + nnxx^ which equa- 
tion reduced gives x = — =: to one leg, and if inljead 

of X in h — fix we take its value laft found, we fhall have 
■rX"~ = the other leg; and fince n may be aflumed at 

pleafure, not onlv eight, but any number of right-angled 
plain tiianglcs vvhatlbever may be found ; which will aJfo 
appear by making the common hypothctJule the diameter of 
a circle. 



;^l, QUES* 



Ho. 4 



Q»E 



XII. Question ijj a^i/w^rcJ h Mr. J. Landea. 

By confidering the (jueitJon, I find that the Grft time the 
baoiis are dianittrically oppoJitu after 6 o'clock, is (he time 
of the dayfoughi. Let -t hours be the lime from fi: now 
the minute hand going round once in an hour, the ropndi 
it wJI be earned in the time ». may be reprtfented by ■*; 
and the hour hiod going round once in i« hours, the part 
of the circumference it will be carried in the fame time 

by — . It is evident that the index ^hofa raocion is 

fwtfielt. will outgo the (lowell, one ciicu inference iu * 

hours; whence x = i, and <= — ; thetefote Uic 

time required ia 5 njio. 17 fee. paft 7. 

AnJ\utrei hy Mr. Jaujcs Terey. 

the data it appears to be fomewhat pail 7. Let ' :=: 

.mbcr of minutM pafl 7 ; tlien will — be the diflanje 

of the hour .hand from 7, and is 'he diftance of the 



^P^' 



hour hand from 11 ; hence 1 j -(- * 



, =^3C; 



pail 7, the time required. 
This qucftion was truly anfwered by Lincalnienjis, Mr. 
riifon, M(. H'MiJay, Mr. Khigjian, Mr. Brawn, Mr. IKil- 

and othei %, 

i^ Prize Quition anfvsered hj Mr. Ja. Tcrey. 

BC, the height of the front wall above the back, = 
,» = y, B D = 40 = o the 
brftadth of the houfc, 6'0 
= GF= j7 = h-, and C-j 
the required k-oglh of (he 
front Tafi ~ .<-— c c 







-dti 



In numbers, rt 



•107744* = j:i3375; whence * = 6'jiii. 
. ..,7<)3 Uc. either of wnicb decermines tiii; lengti 
of thefiontraiters. • 

Cciinrttr!cii!!y thus : Let -^ff = j7 always p.ifs through tlie 
poini C, tiic point ^Z Aiding alone the line -'/Sj then v '" ■" 
ihe point at the other end oi'the fine AG defcnbe the 1 
CGGL. On Das a cercer with the radius = u, defcrita 
H circle, and it will cut the faid curve in the points G.(^ 
which deiermmea ihelengih and pofitionof the front laftorii 
as is evident by infpeflion. 

br let JF = ty/G be moved as before, and it will ci 
the perpendicular DF ia the pnints Fand F, whence CGSt 
is known as liefore. 

N. B. If .^F, CB, CI, and IH be called a, i, x, and 



refp:ftively; then wlil - 



r ~!tx = </:fexpTe& 



The fame anf-Jiered tj Mr. John Corbett. 

= line of the angle jiFIi = GCB, whofe coCae 

— .\x, radius i; JJCz=sy 
, H.-l=ii.-c, and HC 
o-d: Then as i : c : : j 



= FA, 



t : i : 






I — IT 1 i^/i — *-^ = GC, f.-:C 
rthettianglesi?CCand,-i'y/f "^ -?' j? O i 

E aiiiic. As I ! - (= FJ) 

■ - Vi — xxT^FH; coafeqaently -Vi— 'i 

ii-=%b<i/i — xx; which, reduced, gives X* — '3143147 
' — 'figrjisx' +-3343Z4X = oifiigfij. Two of ihe roo 
oF which equation are >r= -71507 and »■ = -35403, which 
the tables anfwer to 45° 39' and 15* 11' j and thence d 

b-fidi; ,^ff = io*iiand,Vif = e54 at c found, either ufwhii 
'jngtha will anfwer the canctitn.ns of the qtKftion. 

To effedt this geometricallv. Extend the line fiC- 40 n 
lydilbncef/; atoneend ot" which H ere« the perpend! 
hr£fj=^ II ; from the other eod C with the extent of 



No, 4s- Qy estiohsAnswered. a 

defer ibe the arc ci^; then Ly a tuler upon the point ^■f, a; 
move It about till it cuts thp arc aa and the line /"W ai 
diltaDce= BC; folhiU 5^or A.^be iheUogih of the « 



1 



Jnf-wered by th: Propufcr. 

1 perpendicular from A, being fappofed 




Gn BD let fall a 
already found, 
long BD and AC to 
^. Put fl / or iK 
= x, and Al = y; 
then is SAT = /j, 
from which fubtradt 
Sp =^ a, and there 
will remain DK — 
tx~a. Now DK 
{l.'~a):DC{b):i 
I/CU):AlCy):.: 
a»y — ay = trt, an 
equation belonging to an hypetbola. Put x initoite, then is 
y=kl'; and by puning > infinite, i = 4a. Hence, \f BD 
and DC are biiofled, and the lln.'s PO, PR drawn refpec- 
lively parallel thereto, they will be two afympcotes to ilis 
faid nyperbol.t. To find a point in ihe curve, put x=:a 'in 
die hyjjerboHc equation, then is y=:i. Confequently C wilt 
be a point in the curve, througli which diaw the liyperbolik i 
jAuC. 

Per 47 Euc. t, 31' + AI* = AB' (=ec). or xx =. 
ec—yy (which is an equation belonging to a circle), there- 
fore x = v'cc — yy. Put the furd = », then x = a, whenca 
the center will lie in B ; whence alfo y = c ot y — — c, 
which determines the radius. Therefore, if on the center 
S, with (be "adiuB AB, be defcribed the arc Aa, which cu«' 
the above conftrufled hyperbola in the points A, a, and the 
* ^fl.aod AC, or aB and aC, be driwn, ihcy wijl bt 
~ ^ of the roof required. 



Ladibs' DiAt. 



This queftioD admifs like- 
■ wife of a veiy eafy and eieganl 
iblulion, by the help of ano- 
ther curve, ^nd is ihus pet- 



OD the cetiler B the arch Aa ; 
lengthen tl.e line D-C, draw- 
ing CF pavHllel to BD, and 
iuppofe- an infinite number of 
radii dwwn from the center 
B, on which make FC, &c. 
^FE, Sec. drawing through 
ihe poiois G,G,(j,,Scc. the 
curve, whofe equation is 

y* + V^ — 4«iij'* +»xx-l'y + xxii = o, and it 




nhy Mr.'i. Carbett.. 



Of the EcUj>fes m 1743'. 

. There will happen two ecUpfts. this year; twice wiH the 
fun lofe its light bv x\:e inttrpofilion of the moon's opaque, 
body to fomt part of our terraqueous globe, in the follow^ 

The Grft is on March 2*, betxvixt a and 3 of the clock in 
the morning, and tfierefore inTifible ia.Engknd, but con- 
fpicuous to our Antipodes, and much greater in the Eaft" 
Mies; cfpecialVy in fome of the Philfippine Iflands, the fun- 
villbevenicallyedipfcd 

The fccbnd hi ppens Sept, 14, in the afiernoon, but invi- 
ftbhatLondon.byreafonofthcparalax intit of the SaO. 
Whence the motin is far deprefled below the ftin's limb, 
which proves it iocenfpicuotis ; but in fome part of America 
it will be total and central ; and near the meridian of port 
Royal, in Jamaica, it will happen in the (oHowing order:— 
Begins 14th day, loh, ijm. ics. in the morning, apparent 
time. Mid. iih. 35m- 8s. Duration »b. nm.A*- Ends. 
Ufa. 43in. i4(. Digits cclipfed 7^. 

W. Leishtm. 



No. 4a. New QjTE STiown- aas 

I. Question zj6, ty Mr. J, Turner. 

In 1 'pothecar's (hop an old monar I found. 

Which Deing deein'd iifelefs, was thrown on the ground. 

The inlide dimedions ;ire pluc'd • here below ; 

From whence its conieni in wine gallons I'd know. 

* Given the perpendicularheiglit of the mortar ^9 inches, - 
bottom diameter ir fi, top diameters ii, and the cuivactira. 
of the mortars (ides are fuppoied to be the apollonian para, 
bola, whofe vertex is a point en the uppermoft edge oflh 
ijortar, or extremity of the top diameter. 

n. QoBSTioN 3J7, ly Mr. T. Cowper. 

The late phinomenon conrpicuous here, 
Each eve ierene I'lh' weftern hemilphere, 
tWhcn Sol withdrew \»i radiance from our Gght) 
With blazing tail and treniulating light, 
Amongft thofe orbs in the concave expanfe, 
^ ' Which feem around this penfile world to dance;. 
It9 nucleus firll we in the siher faw. 
Twist Pcgafus and fair Andromeda ; 
From whence, by motion retrograde, it run 
With gentle pace towards th' approaching fun,. 
Till courfe and declination fo confpire. 
Both eve and morn prefents its fanguine lire: 
This diff'rence only, that its ftreaming tail 
Defcends direft below th' horizon's vail, 
But in the morn unfolds its orient light 
Tn oblique glances, to the wond'ring Cghl; 
Whofe length'ning train, glowing in azure flcies. 
Pills gazing mortals with immenie furprize. 
Whether they in elliptic orbits run, 
By gravitation, round die central fun? 
Or hut ss iranfient (iery balls appear. 
Thrown off in tangents fiom the folar fphere? 
Thjl, the Newtonian fyftem doth regard; 
Thil, the late ihe'iy of a modern baid. _ 
As themes uncertain, leave we them behind, "} 
As yet infcruiable to human kind, >- 

Perhaps referv'd for future years to End. j 

Soon as Aurora with refulgent beanrs, 

Obfeur'deadi leflerconftellation'aRkami, 

T 3 T^' 



p*- 
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cypiian itur lier rciiicilla.tiiia nys 
iiear the hanzon fplendjdlv difpiays; 
* Fifty-ihree lainuies paft -f ipparenc time, 
I likcwife faw the comet eaft ward fliine ; 
"Wliole nucleus (by a common quadrant vrewH) 
Hid five degrees tine-chi-rd of altitude : 
Its diftance from bright Venus (taken true) 
Was fifty -Gx degrees and lix-tcDihs too. 
Dcdu A refradtjon from its height before i 
By JfJierics hence the comet's place explore. 
•Inlat.js* lo" N, Ftb. 11, 1744. fP^Iti- 



tGWen I + a + J + 4, &c. continued to i terms , 
H-4+Si + i6,&c. thefum of the fquaresof ihofe numbers. 



Ul. QuEjTiow 2j8, iy ATr. J. Powle.. 



IV. Question 2;9i 6/ Mr. Landen. 



A cannon ball projefted from the ground, in a direflu 
'■Biaking an angle oF 14" tg' with the horizon, fell at the fe 
of a perlbn fume distance uft'ihe very moment he heard tl 



(V. QuHSTioN 260, i/ Mr. N. Farren 
In an oblique-angled triangular groTe, one ofwhgfelif 
is 10 chains, and the angle oppoTue thereto yi''4t!, il . 
perpendkuhr be let fall from each angle to its oppofite fidl 
they interfefl: at a fountain ■within the grove, whofe nca ' 
diftance to the given fide is B'lgchainsr Qoere its ififts 
from each of the other iides, by a fimple eqaation ? 

VI. QyESTioN 261, hj Mr. C. Cockfon. 

There are two ponds of water of the fame quality an 
depth, under the fame meridian, one in the lat of a — \6h 
north, and the other Ki = ji»j miles due north from.it. 
the year t;4j-4, the i6ih of January, it three of the cit 
"n the morning, the thicknefs of the ice in the foutJlermi 
vas 6 inches. Qnere the latitude, and ihictnefs of the " 
\%i the oonliertnolt pcnd at the fame time ? 




I 

^^ t.. 



VILQwEsTioM afii, l/Mr.Pavitt. ~ 

determioe the afymptoies of a cwve whofe equation 

VIII. Question 263. 



t-et AFK be the conchoid of Nicomedes. l/ce thtfig. to 
..'?e prize quejl. fir 1738J "f"! 5C the afyinptoie wliofe 
leng* ia So, and P the pole ; a line driwn from P perpen- 



dicuiar to theafymptote,[o the curve at ^, is 40; aJfufrom 

fpols to the afymptoteisso: Required the length uf the 
?tline At' K, with (he analytical inveftigaiion? 
IX. QtPisTioN Z154, i^.Amicus. 

To detstmlne the greatetl area that can be dicFofed Hy a 
parabolic curve of the fecond kind, whoie (equation ia rti.' 
— yf, and] length loolctt, and an ordinate nghtly applied 
its gteatell axis^ 



i 



Feize Question ^^ /l^r. N. Farrer. 

A bragging young gaugcr pretending to fhcw 
Tht content ot ■( calk from what's given below, » 

Occafion'd this w.iger— Five Ruioeaa to iwo ! > 
Hea try-d all his Jkill. but allwilloot do; V 
So beg! the afliftince, fair ladic?, of you. ) 

"he length of the caik is 3 foe? inches, bung di,tmeter 
ncRcs, and is the lower frnltum of two ^etiusl conoids, 
leraied by the lotaiion of a curve about iu a>Lii,. whofe 



KuBliOQ 



\t,'- 



A PsRiDox, hj Aaiicus. 

been aHerted by a late celebrated n . , 

ireiTel formed by thu lotationofan hypetbola rsnnd 
-. „» arjiupiu'es be filhid with, water, and 1 hole made 
e boitom ot this velfcl, ( let the bole be ever fo laroe, 
-■|e depth of the viffd ever fo fnall. it will uke an iofi- , 
tne to be eidiuulled. Quert: bow tlui can be i 



I 



1746. 



^eftions anpwered. 

I. QoKiTtDN 256 anftvertd hy Mr. J. Landea. 



L£T ABCD reprefoit ibe niortar, generated by tbt: 
re¥olinion of the parabolic curve 
SD, about the axis EF, patilkl lo 
BH. Call £5, b; BH, x; Gn,r, 
and put i'i4'6 = p- Then will pK m 
ii~ liiy -ry^ be the fluxion of the 
lequired fblidity; which by putting for 

iviAyy, their lialues x'' and.r (found, 
^the equaiion of the curve) will be 



^pixt/x; which, when x = g = EF, will be 4tifi'ji76 inches 
= VoioE, &c. wine gallons. ^E.F. 

This queftioB was alfo folvod by Mr. WmM, Mr^Farrer-, 
Hr. Poiilf. Birr.nnai. Mr. W/i, Mr. R, millam, Mr. Jrtl 
Scytht and Mr. Baitificld, 



ft 



ir. Question 257 anfmtrei iy Bironnot. 



The plice of Venus at the given time is V? »o» jo' m*^, 
her latitude 1" la' 7' N. declination »c° 17' fouth, and ia- 
44' m' 4i" feort of the meridian ; Hence ihtie is known,, 
Z0, the cornel's true zenith dilUnce = 84' 48' 31". Xfie thi 
jig. tB ^ mo] ZP, the co-latitude of the place. =37-40'. 
AZPO = iA,' 19' as'' op the diflance of Venus from the 
pole = iro*i7'.andO© the comet's diftance from Venui= 
56-36'. In AZPO is known ZP. PO, ard*lP: Fiwt 
the Z ZOP = '2.1'' 3i' 4'/. and ZO = 81' 15" ^i'- I" ih? 
AZO0, arf known the ihree fides: Find the Z.Z(?0 = 
gg' 44' j4't From which tike ihe Z ZOP, and (here re- 
mains the Z PC'S = 63° 9' j"- Theii. inihe AP3 0, is 
known PO, ©0, and Z PO0 : Find the ZOP© = 48* 
J*' /*"> aod /'© =3 80° 44' ao'. Therefore the comet's 
declin^uon 



declination is j" ij' 40". N. and right afcen. 341" 19' 34'. 
Hence the comet's locEiiude is K 16' aj' 16", and latitude 

ni. Question 258 mif-wered hj. Mr. J. PowJc, 

Put S = I + 4 4- 9 4- rfi. &c. & = the Dext fnccccding 
tiim in the feties to the iaj, or the increfuent „f S when 
i^e Dumber of terms are * ■+■ i. Then, becaafe the fiilt 

tbm and comman difference are each uniiy, * + 1 = ^S, 

which in the feries ixxx He. aufwera to «, .-. J( = x.v,-op 

XX + x. Whence S = fm+fx.v =: (by fubftitutitm) 

^£.^^ .-.,.. ,.,^_r,.^ 

jfnfuiered iy Bironiios. ■ ~ 

Lcl v^.''+''+ 5's'' + ffj.'"* + 7iv*-*'&c. . . . . + E = 
»" + aM-3''&c-Wx'; theowiI!T7TTT»"+'.+ 2M^» 

-4-Cv + i^"-' &c + h- 1" + i" + 3' ate. to x" + 

* + n!'; from which fubtrafl the fornict, and there remans 
^>^T+Tl" + '-.T"+' + fl.,?Hrn'' — .v" + C« ; 
ar-t-i'i?"'^ — x"'' &c. = X + 11 " . fly, cKpanding the' (c- 
«rid powers of ;f + i we get ^= -^^. B = -,C = ~, 



D- 


:o 


E = 
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nf-quently 
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when 
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will become 


11. 


-i-3,'.l-v 


the theorem 



This quefJion was anrweted by Mr. Varrer, Mr. Jtpfin, 
Mr. Pettr IV^eJ, Mr. ,^rfi. Sc;./^, Mr. Ljiiijfn, Mr. 7. .J'/A, 
Mr. Williams, and laftly by Mr. Hsath in an elegant and. 
-"^ — kl manner. 
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JO Ladies' DriEiaa. IHealhl x-jt 

IV.QuESTioM 259 anf-\uirrd ij Mr. N. Farter. 

Let ASD reprefent the path of the projadile, thro( 
irom A, with a Telocity that will 
carry it in a. perpend icuiar afeent r- 
tt> K; or lo the direaioo J L, to ^^ 
i.; and let this celerity carry it 
through the diftance d in the time 
«, and the diflance run through by 
a falling bodv in that lime = -us — 
Put any diftance /IB = y, ssnAe A 
the fine and csGne of the angle of 

iirtilion LAD; then will ^^ be the time ia which tin 




projeflile runs through the curve .^d, and 1 



de\ 



<idJy 



defcended by a heavy body in that iimei . 



-iiy_ 



^i and when ihis=CS, then jF = i^ 

ud thetimeofd«fcription= . Pot ii4iihefeetfoii» 

- r , L "^ "dd sd-t , - 
moves in I fecond = 5 ; then q : \ ■.: : -^-, there' 

fore d-= —; confequently ■ — the required diitaw 

How Jet a = i", then w = ifiA- feet ; hence AO ■ 
|, »o89j"io4 feet = 3 m. 7 f. ir p. and s yards nearly, aad t) 

le of defcription — = i8"i9 feeonds. 

Mf. Tlio. Cowpcr'/ Anftntr. 

'- Let^£beihelineofdireftion, and .^D the^tHftawe 1 

the perfon from the place of projcaion. Ppt t — tangei 
of the Z DAL; d= \6-f^ feet, the perpendicular defca 
of heavy bodies in 1 fecond ; b = I^^^ feci, the velocity) 
found in the fame (Jrae ; and x = the tirne the baJl w!wi 
motion. Then bx = JO, and dxx = D L- hat m i • t 

ix : fix = Dt, :. x=- 2'! licce j~^AD — io^As'i 
Aei, ihediflauce Ibua^ 



^ 



No. <3. Qjl ESTTOK»AKSWtaE». BII 

This qaeftion was falved by Mr. Hialh, Mr. Pt'wh, Mr. 
Jesfm, Mr. Bamfield, Mr. Davin, Mr. rVrfji, BiraKnas. 
Ml. IVilliaraj, Mr. r. Garrard, Mr. /■ ■^'*' and Mr. Z.*iHi/jvj 
I be f ropolcr. 

• V. Question a6o ^f'oiered by Mr. Heaiji. 

It is erideni by the data that the triangle muft be ifofceles. 
In ilie A JBC, die ^ .? = Z C 
or the ^ ff raaft be the given H 

angle; and either way ilie ^ArB 
- Z CrB. or Z ^--C- iB given ~ 
loi" ij' oppofiie to the iitie given 
=: 20 chains, od which deicdbing 
a fegment oF a circle 10 contain It, 
and drawing the parallel diftance 
S-ii) (or rather ^^^ as it (hould be) A *- 

chains =fr, and it wilt be fottnd 

a masimnm (as is alfa proved by trigonometry), therefore 
the data a;e re, Ac = cC, ard Z fl. Z ^ = Zff, and 
Z BAbi whence follow by trigonometry Ar ^ Cr = 
ja'9ij, ar ^ rb = I'sas {^ B = 56' := i$'(>n) chains, 
required. 

VI. Que;. 



V. Q_uisTion a66. 

The leeaning or ihii prab. is thus ; In ■ triangle vK have givm 

-tlicb.ifc(^C), the vctticjl angle (.JBO. and Hie ditlauce (Cr) of 

the bsfe fram Ihe comman puint of tnterrn^tion oi thirc Iidci drawn 

from the tliree angle 1 perpendiculai to ihcoppoGCe lidcs ; to dciet* 

We are not al libcrly to fiippoTe the ttljngTc iforcelci, for that 
wnnld tir introducing a coodlKon loo much into the problem; and 
nhelhrr It be ifofcctrs or of any ncliet form, can only appeal (khu 
the conllriiAion nr calculation. 

Con STB D CTioN. On ihe gWcn b»fe xl((i:ribe two fegmenti of 
circlet, llie one A Bf^ to eonlain the given vcrtiMi angle, and the 
other Art: to contain its fupiiicmcnt : parallel in AC, and at the 
given difianrc of ihe poinl ftoin it, draw a line to cut 01 louch 
jfrC in r; then llitough r draw crb ^AC, anil 3 will be the 
Tertexof yfBrihe triangle requited. 

Pot, tliriiugh T drawiiif Ati and Cri, fince by the ooollrufliDn 
AC h the given bife, ARCl\vi ^ven vertical angle, and re the 
elven dldince, we have only to giroi'e that the nnglct at e and | 
mglet. Xniv by ihe eondtualim it appears that Ard, 
' menls of equal circles, and th^t v\\e Wo le^ " "" ~- 






r 



VI. Question 261 anfwsnd by Mr. N. Farrer. 
Given — — — - = n. In which wnte j 



. and It is ji'^+j — 640"6»jj'* — i =0, whence 3 = 
3'936oj6. and v'^ = ^410367; from which fubtraft i&i 
^[□150 md [here remains ^00117 miles = 6668' 3^, froif 
which fubtrafl jeo" iS = 648t-''o', and iherc remains 18* 
37'- Hence iiiS° 37' — 180° c-' = S" 37' S. the latitude 
of tlie-fouihetnioft pond; which laken from 85° »j', leave 
Hh" 48* N. the latitude of the northcrmo(t. In lat. 8« 37' 8^^ 
fun's depreffion =3+" 35', continuance under the horizol 
8h, 4gni. Id tat. 76" 4S' N, fun's depreffion = 17-4S; co» 
QDUance under tlie horizoD 91 days. And, fuppofiDg iht' 
inlenlity of cold %% the fines of the fun's deprefhon multt^ 
plied by the time of his conti nuance onder the horizon, " ' ' 
the fohdity or thiclcnefs of ice in the fuWi plicate rai 

thereof, we luve -/'loSi : V^4i'J4i :: ('JSiifi :j'4S8 : 
6 iochcE : ii'i\ inches, the tlticluici's of the ice of'^the no 
thernioft pwd> 

VII. QyEi^ 



as (tandiiig en equal fcgment' vf r, ai^d the oppofiie anglei atBt 
(rCateaHii t.iuji; :. the third anglti are ctiiial, ihii ii Z^ =5 
^ c := a tight aBj{>F. Ib the lilcc suiiBet i is proved la t>c a right 
angle. 

SCHei-iUM. ADOthei racthodof amftn>a»on mijiht be by firl 
finding the poinc r ai befurr, ijtroiigh which draw tbe indefiniw 
lines ^iri, Ctn, and pe(pt:adkuU[ lu llieni llie linei CM, AaKr, 

• And thiin wi liipuld have to prove that ihcfc i.ill twc linei-- 

and rr, produced, meit in the fame point £, anJ that jtBC » 
^ the giKQ mgle. 

Cotoi.Lluv 1. The equal opporite»nf;lei^rj, Crb. bd^ the 
fupplenuiiits of the jL.irC, aie each = ibi jUABC, srhidi li 
alfciliefu|>pienicoiof^fCby the mnliiiaion. 

CoROLMRT 1. HenceaKb i^c ^ G.4rr= 6Cr, and the fouc 
lliaiiglet BAb. B^r, BCa, tCr are all fimilJir. 

ThiMethod 0! Olculxtiov will lie. (i.n in estlmUlc 

the angles rylv, rC/1, of ilie A ArC. bj prob V. Simpfyn't M- 

L |Ci>ri, in^ ihi.'n die re|;mcua Wc, (.V: then to each Of tiitSctrfo 

— ";, addineihe ^BAt or Bt'a = the wtnp oi /.ASC.ihet* 

Dsha.llbe Z,il-*Cai"l RCA; frmn 'Vhkh an-l the fl^iBlcnfi. * 

'% Cf, rbe two liTpmhcuuleii JtS, B C atn culitj got, wid. 




No. 4j. Qj) estionjAhswered. ' JIJ 

• Vn, Question 262 artf-wercd by Mr. N. Farrer. 
Here is given the equation of the curve x' — jp' +ax/= 0. 

Let =K=j', then » =:\/-p^ 

^ = V -TIT-* ""*^ = '^^= -4^r 



.■. rr= 




when ihe flowing quantity becomes inllaite, the tingent yIT 
will become an afymptote, in which cafe I^T ~ 4 V ^ 
\Ddx:y:: 1 + 4^' : a + z' : : ^T : ^^'=7—^ 

X V — 1 hence the pofition of the afymptote is deiermiDed, 
Vin. QuES- 

* VII. Question 262. 
Thit quedioD may lie much bitter pciformed ftom the origidftl 
eqoalion alone without any fubHimiion. Thus in the given equa- 
tion i' — j' + txy ^ 0, fuppofing I to be inCoite, the term 
aXj vill vauifh iu conipaiilbn of i' or yf , and then i' — y' 
= 0, and ( =^; that is, at an injiiiite diftance the abfcifla it ^ 
the ordinate, and tlicrcfoie ihc arjmplote. Br tangent at ilie infi- 
nite diftauce, mu(t nialcc an angte "f 41° nith the ahfcilTa. Again 

the given equation in tluiioni givct x =: • ^ • — y, hence the 
fubtangem BT or ^— ii =: ■ — = (by eipunglng j'> 

ts (when x ^jt ^ infinite) ^^i and tlKrcfore the afymptote 

patTci ihiough ihe vcrtei V and maltcs an angle of 4[' with VS. 
And ibc foim t>r the curve it at repicrtntcd in the above Sgnt, 
-wfadC I'll it iht afymptote. 

"Wiiry ilftf/A. Vol. II. V 



Yin. QoESTiON 363 anfwertd by Mr. Heaih. 

To rei-lify the conchoid of Nichomedes generally. Let 
-= PB, \fic tkefiz. to Ih, Priz, ^fir ijjg] ^ = ^^ (= 
= io),y = EF any ordinate, aadx = 3iD = BE. The 

.becaufeiJF is always equsJ 10 B J, EF = V"— < 

and ^7£ = 3 — X, its correlpoDding abfcifTa. In fluxion 

-— * X — 1 !. - =^» whence v»v +x*.=.ax'**j 

^iiaa -t-iix^ + k* -r V'*'! — *x = i^'*\- X : ba ' 

— +-^ — 4-rScc.x:- + -^ + -H^ &c. the fid 
a lia sA«' a aa' 811' ^^ 

«nt of which terms collefled is r- + ~ + 7t" +rT"* 

»* r" _ i^ •^' . _ '' . _ 

la* "'" 16^' X aoia' iiiia' imAa* 

&c, butwhen^ = 6o, *=:a'6ferc; confeqatnUy when 
the correipondiqg abfcifTa = fA, or y = —86, then dtt 
Juent or curve = <i'4; but when x =a, and x-:= — « ' ' " 
abfcilTa, the fluent or curve = ij-fi, which added I 
/urraer is £3 fere, the lengih of the curve required. 

K. Ti^ i6jti.tr *6^i (ivstvinti fe/veJ by Mr. Heath, 

* By the equation of the curve axx =yi [a being a 
tmknown, but conlidercd as fijted) we get Vxx+yy =s 
-jl^-i — — for the fluxion ef the curve, whofi: fluent 




__ VVr64^y'-i(i.v — TirrrT-*- 



3t t c—y 
The fluxion of the area of tlie ferni parabola = jr, — 



k 4j. Q^ ESTi-oHS Akswe 

inrequeDtly^;_ therefore 

of,— JL 



be a maximuni. Put into fluxions, &c. 5c — 6i' « 

Vj it 64fj' — i6j* — 7»ttj;' + ijc* +iv>— V'' — !" 
<,6cty— tit' ~7Z€-L-Y ~ , - — — 

x- . ■ ■ .. . + m> a c~y 

■ V^\6Acji — ,6f* — Jiccyy i-ijc* 
r;o; here jii: 34*85 by a new m'eiliodof Iblving eqa^tions, 
and confequenly a = js'SIS ("'• *'"' 'he area otiHe whole 
patabok formed thereby (which is now the greKefl] 1447'4 
fere. 

In anfwer to the objedions by Amicus, a, in the equation, 
is as much a variable quantity as x nr », till it is deter- 
mined. And in the equation — 



— ) it has ■ variable 1 



lacion 10 y, when — or -^ is to -be determined a maxi- 
mum; and Tubftituting this way for the Talue ofj', 

«V V T: ^T _ 4J, » ^ , . 

will as pntperly cxprcfs the masimuni, as if it had beea 
denoted by relative /s ; hence by mating ihe fluxion of it 
get by reduaion ^a — ?^a = *J£f, where the 



m 



J4-8909 &c.- and — - = mf^^iot, the area of the greaieft. 

parabolic fpace, as before. Alfo whcD f = 10, then x^ 
8-515, J = 6978, and nir7-joS7&c. And when c =: rooo, . 
K = 6?i;3» ;> = 697-?», ;ind a =: 7,0-87 ; by which it is 
proved that when the figure is a maximum, t!«: abfdfla and 
Wdinaie will be Dearly equal. 



Ladiis- Diaries. [Ww/flJ 174*. 

* In the prefem Cite, where c=: jo, let x=j', then ihe 

*«Ouation axx = _yi becomes axx = xxj 

KlVIlen ihe rcmT-paiabck is rcaHy the great- 

'^'" ; and conftquently B=:jzrx, at ihai 



= 34'7a9i 8cc. frOJ 



what 



a 



p 



is <!one abuvc. Whelice 1447'34 will be the 
area of ihe parabola Yety ncirly a maxi- 
mum. Aid theid'ote in iJI qiielHons oi this nature, the 
arta may be competed Iiy taking ihc oidinatcs and abfdJTaa 
cqtal; the error being-inamliderable in the inaximum. 
Dtaw the parabola >-y if /C^/ corrcft, and it will approacli 
ihe form of a qaadrani a B i Cfa, as neai as the inequality 
ef the curve BiC petmiis; aod its double will evetlic in-, 
fcrjbed iiJ a ffctrtni of a cii cle fomethirp Itfj than a feni* 
circle: but if the point 6' be made to pais lbrotigh./)it will be 
infcrihed cxaiUy in a fenii c.rcle, and the area of the femiJ 
rpLice ABiCA will vary from the trne maximiira, but by am 
exceeding Im all quantity, as is evident fiom above. When; 
^tfiC-Jisamajdmum, ibe fpace ABiC//, or AABCit. 
% maximum, which is when AB := /iC: for, by the equa^ 

tion X = ^A^, izi. yx = ■• Of ^- IS a maximum as 

proved before : but fince the relation of j^ and a can be only 
had fiom the rcftification of the nuive HiC, s.r\A h% equa- 
tion, Willi the le»Eth of curvature given, the inequality of, 
%\ieJ^ddUfiiclt} fpace BiClB, or uneqHaJ curvature oj? 
B'C, insohes a cccelTily of fome little inequality bet WU^ 
_^B and ylC, when AUiVA is molt capacioui.* 



of which 

' fi>lu^OB ' 

bring (jut tnie arftvcri. but ihi^ litter i> much Ihe eaQer, By Mr. 
EfKtrfin's meihod ciplained at the fnlutirm of ihe f^ize qutftioa 

for i 741 liie fimi coucUiGons are alio calilf obiatncd. 



The Prize quEfTioN anjiutrcihy Mr. R. He^th. 

Projefling ihe curve AtitnC, which is eafily doDc by 
making ;> = !,», 3, 4, j, S£c. uid thence find- 

ing tbe k's by ihe equation — ^ x; Cl- ^gj 

whence it will appear tliat when the Temi- 
bung diaraecer v ^^ 7 inches, thai x will be but 
•gijj4j which the half length of tlic caJk 
fhould bcraken out of, and proves an anfwcr 
to be impoffible: but correflmt! the data, and. 
making the femi-bung diameter > = 8 = SG, 
thcn-x = iS"777»i6 = -^i' ; whence taking 
*J*9J3J (or ii"9J367]) the femi-length of the cade, and 
there remains 'iiim = Aa; whence am = 7 incbca, or 
the hcid diameter =: 14, bung diameter = 16, and length 
3**907546 inches; Rnd being n.Mr ihe form of a cylinder, 
the mean, diameter = »j in.:he3, and content o!" the femi- 
caft by the rotation of tf pawn £<' about aoS = iBi9'ii &ft- 
_,or toale gallons, and the whole calk log^iUons. 

, Tilt prize 0/10 Dhries.raai was by Mr. Heath. 



mil 

that 
be{ 



■Tifc Paradox enfviered' ij Mr; Th'o. Sparrow; 



^nce the velocity of the fluid is always in the fub-duplicate 
ratio of the hciEbt of its fur face above the htJe, 'tia evident 
that when thrit height ig infinitely fmall, tlie velocity muli 
be ib too, i.e. in effeiSl, Noihiagi Confequently the water' 

B never be exhaullei.. 

Of the Ecftpfes in 174'^.-. 

Cahuhted by Mr. Ralph Hulfe. 

To the inhabitants of our terraqueous globe there will" 
happen fiiuredipfcs, two of each luminary. Tlieiltofihc 
noun, February 4<h, but invilible at London, as ending 
aim. 44 s, bcfoie tlie moon nfe». The id of the fun. on the 
4th of iWarch, early in the morningj but inviliiile in the hu- 
rizon of London. The 3d is a vflibk ecUpfe of the moon,. 
the igth of AuguO, 3 quarters paft lo at niehi, and vilible 
at London, according to the following calcuHitioii, viz. Beg, 
loh.jfim. Mid. iih.Sm. End ih. a4m. Total duritioii> 

" .38m. Digits eclipfed 8deg, 11m. The 4ih is of the 
I, Jkrpterabet 4tb, in the afternoon, bui itisvi'^^t. 



Ladits* Diaries. [//w/i] 

Neiv ^ejlions. 
1. Question afij, A)- /Ifr. Heath, 



When once farniiiar they appear. 
We look for more another vear. 
Ju(l fo, when men are plainly known, 
We're weary t>f acquainwnee grown ; 
We hue the ftrange, and leave the true, 
And ftili ate I'eeking fomething new. 
Ladies, how comes this ilraiige incacftancy, 
So vifible in you, as well as me. 

Thi QJJESTIOV. 

If the hind wheel of a coach be fevco feet in diameter,- 
and a tack be driven into the middle of the fpokc (or tadiua' 
fianding next the giound, and a nail touch the ground a 
the end of the faid Tpoke (or radius) when the coacti fets ou 
to navel: Quere how many miles wilt the tack and nai 
travel refpeftively in driving the coach ('rum London tr 
Exeter; allawiog the diflance between thofe two places \>—^— 
be ic^ miles ? What will be the nature of the curves ihc 
deicrihe ? And iheir pulition, or height of tack and naJ 
frgm the ground, at the end of the journey. 

II Question 266, hy Mr, Farrer. 

Surveying a trianguhr ficH .4BC, and (landing at the coi 
ner 6'. I took the angle included between the (ide BC and 
line drawn from the angle f, to a houfe (iluateil within th 
field, and found it 78' 10'. 1 then proceeded to meafure th 
flionert diftaoee to the oppolite ^\&e.AB, and having mei 
furcd 10 chains, I obfcrved the houfe and the angle .^ m 
right line: then meafuted on 10 chains to the tide AB: 
likcwife obferved th.n ihe fides AC and BC were equi 
and the houfe eqaally din-:iDt from the Bogles A and i 
Quere ibe area of the field ? 

III. Question 367, ly Mr. Powle. 

Given _Js " + 4tjf + SS ^ = 90C0. to find all the poffib 

values of X, Y, K, in whole cumbers, and 10 Ihewtne mi 
find cf j'nTellfgaiion ? 



I 

( 

a 

I 



New QjJUTiOMs. 
IV. QuiSTiott 268, fy Fornicatus. 



I Let the forts of Faces to he ibrowo od fe»en dice by four 
Serlons, at a (inpJc throw each, be as fallow, viz, by /f, 
a*icd: by U,a'hcdef: by C, a'-i^c'^d; by D, e^b'cdi 
Quere their refpedive cliances of winning? And what thrtiw, 
-- -1 fjrts offices, bus the grefllcll number of chancts for 

Ingup, at a figic tl.row, of all the fens which can be 

f hrowD on the faid nuniber of dice ? 

K. B. Thenuniber of theTame and differtni letters repre- 
,feni fo many of ihe fame and difierent forts of faces, viai 
,fe many aces, daces, Iiuys, cators, &c. of the Uiae and 
jifferent forts. 

V. Question 369, by Mr. J. Al>i. 

A gentleman has a piece &f ground, whofe three fide* aiC 
an abfciffa, femi-ordinate, and curve, the equation of which' 
is ex-^j^ ; he has t^iken from thence the biugeft oblong 
garden which he could polTibly enclofe, wnofe Area S 
nvtuni poles; and he finds the abfciJTa longer than the 
fcmi-ordinate by i poles. It is required from thence to find 
the area of the whole cnclofure, its perimeter, and the £dea 
ef the garden (taken out of it) feparaiely ? ^ 

VI. QuEETios 270, hy Rhinneeros. 

Th? perpendicular of a triangular field is 100 poles ; the 
line equally bifefting ihe sngic oppofite to the bafc, drawn 
to the bafe, is ajo poles ; and the diltancc from the faid oW 
tufe angle 10 the middle of the bale is 195 pok-s: Quere the 
fidea and area of that triangular lield, with the geometrical 
conftruflioa oi the fume. 

m Vn.QuESTiOM27i, 5/ flfr. Chrift. Mafoa 

f Lately voung CMoe llruggling to be coy. 

And ftill prolong her Sirephon's wilh'd-for joy. 

Did artfully a flratageni contrire, 

Herfelfioftini, her Sucphon ftil! deprive: 

But he yet prelting with the urgent tuhea 

Shou'd he be mflde the happiell of men ; 

Youi when, qucth Ibe (if you can make't appear) 

That night tht: twilight's Hiortdt in the year. 

Fray lend vour aid the nuptial night to hx; 

"^-'Iwiiudc is fifty, ibity-Cx. i.e. i<^ iH _ 




W^ LADlEt'DlARtlt. ^fffalij I}4<< 

Vm. qoESTioN ijt, BjtT.R.S. 
In what law of gravity will a proj^aile defcribe a ourvc 

IX. QuESTiow 173, ty ytfi*. Farrer. 

]ere the wea of » right-angled iriaDgle whoft hypotbe 
ii«3\ and ihe two legi x*' and x'? 

X. Question 374, fy Mr. Chrie, 

The thicknefs of a ring belonging ro a (hip's anchor :» 
Uoe inches in circumteicncc, a.nd the ouiward circuni- 
MT«nce lliewing ibe width ot that ring is jo indies : Quere; 

* iblid coniect, and weight tbcreuf f 

XI. Question ayy, by Fifiiis Diophanti^ 



Xll. QuEBTioM 276. *r Mr. j. Landen, 

It is required to find the periodic lime of a pendulum _ 
fcribingaconiCdl lui^ce; ilie pi;rpcndicu)»ti height of ihot 
~ Scribed cone being aOQ inches > 

\^i Xin. QoEiTioH 277, Ac Crocus Meialloronj, 

What annuity, to continue as many years as Its poundt^- 
Cin I ^jurchafe for the fquare of its pounds ready money 
aliowina me jl. pcrceDt. per a nn. compound iniercU tor m] 
bargain: 

I XIV. QoiSTroH 278, ly Hurlotbrandro, 

Required ihe ratio of the diameter of the bore to the- 
' Icngih of a piece of cannon (or oiher fire arms) 10 make it 
capable of throwinn a ball ihe farthefl polTible; fi^pollng 
the diameter of the oall nearly equal to the diameter of the 
fcof c, with a proportion abli: weight of powder, and the metal 
ifjtspiece forued fuffieieni W fdlain the effeft ! 



I, Qj) ESTioNs Answekeb. 

Pr'izi Quejtion JSji Mr. W. Chappie. 



r 

^^^T'A gentlEtnan hac a circular garden, wliofe di-,ini(^'Er u V* 
^rds, in which is coniaioed a circular pond, whole rtiameter 
IS joo yards, fo fituated in rcfpeftof c.ich other, that .heir 
peripheries will infcribe and circunifcribe an infinite tiumber , 
of irianRks [/. e. whole hdes fiiall be tangertB to ihep'md. 
and arglei in the fence of the gardtn.J He betng dilpofLa 
to make ccclcfures for different ufes, and fat'ber ornanit-nt» 
on his (chtmc begun, io order ihcitto applies h.nifdt to the 
aniUs of Great Britain for the dwerhons of \U gitatLll 
and leaft triangles that can heiufcrihed and clrcumfei .iicd lis 
aforefaid? and the neaieft diliarce uf ilv penpherics of the 
garden and pond? and for > denutnllratjon of the truth of 
his pond's lituatlon? 



I 



1747. 

^leji'tmts anpwered. 

t. QvBSTlON 26j BHfiverid ij thiPr^f^fir ;i/r. Heaii. 




cycltiid, and that of the li.. ^ 

ftc both which ciirvts are thus refiified. Put a = ATM = 7, 
x=.Nr, y=Or, v = ar^i/a'x~ \x, a = circular arch 
Na=-Oa (per nature curve), v z-\-v—y, vu = ax — xx. 
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* 1' r, hence * «r -t- jji = x \/-, nbofe fluent 

3v'''* = arcb A'"0; therefore when r=:<i, arch NON=% 
confequeoily NONNt L =: ta = ^S feet, ilie nail defcribi 
in one revoluiioo of the wheel. The naiure of the curve A 
fcribed by ibe tack is cxprelied by eir=i arch gt, whi< 
wejerredto the foregoing fyrabols, will bey := 



of iheUffercirde, Conlequeotly, 
the QuxioD of the inner < 



fubftiiuiion in thi 
will be is/'''"'''*'"' 



6ij=t 



|-;=.6* 



- Sec. which when * = /j = j-j = «, b if 6 



fcre (but this flaeni may be otherwife found). Hence rf 
tack defcribes i.i'J9i feet in one revululion, whilftihena 
•felcri^iiS, and the axis ai"9i)H4Sj &c,= 7 «3't4'<9»fij 
the wheeiscirci-mfEfence; by which the whe- 1 ./iJl revoh 

48oi9'ji99j times in travelling jcom.irs, But a<*99it4t 

: 18 ;; leo : 154*648 miles, iriivellcd by the nail. At) 

1911485 ! J3'39i : •■■ioo : i!i'T4 miles travelled by tl 

; pretty nearly ; the fma'] difTtrcncebeingopty what Ei 

I99i part of artvalulioo) iliffera in p'opcriion with ^, Jl 

^ d/./, patiofcurveKdtft:tlbedbvn;.ilBndtiickatihe<B 

of the journey, in ihe pffliion of jV,(, r, maltinRan Z.Nr. 

= '3199^ V 3So= i!j= 11', or AVo = ij° li' with the h< 

riron. Whence A'^b =4*988 feet, and /m=4'U* the heigl 

of nnil and tack from the ground. 

N.B The number of whole revolutions multiplied tni 
the whole corves afurdaid, aod the reftifications of the la 
parts being refpedively ^dded, will exaaly lliew the diftaota 
deferibed by the mil and tack, vety nearly as before. Q 
this qtie!tion might be refolved by a curve defcribed upo 
the curve of a great cr rcle of the earth, which foliuioa Woul 
come out not much diifereni. 



.fly defcribed thefe curves, j 

leijgihs; and fo h^a '— ^_ 
nfwers. Mr, Bamfit\ 



Mr. Bamfield has curiouny 
given an exa<5t folution of tnt 

/./fa/»?j which are the only 1 . _. 

has found a point of inflexion and tetroEreflion to be in 

•s curve, when the Aroke ud tack a^-e horiiontaL 



No. 44. Qjr g sT lo s s A tts w s il b o. aij 

II. QuisTiON 266 anf-wered By Mr. \. Waine, 

Put *=(xne, aiiJ> = cof. Z,(7.^0 = ZC50,aQ(l^andc 
forthofeofthegivea Z/'C5. Then 
"hyclemenisoftrigonomeiry, J i — cj n 

= line, and J J + f * := coiV Z FCi>. - 

But Z ^fT/J — f 6""Z> = Z -^Ci*" 

whofe tang, is -^^=^ -, 

CXI — cyy + iity _ 

vhicii per quell. = ta«g. Z CAG. 3 'F~J} 
vBut ,1D : GZ) : : radius : tang. 

Z C JD — -J- ; whence ~-^^ = tang, ii (7^0 — 

^CAD = '^'-'''f '^; reduced. ^ +*i:i-«£f 
cft — cyy+n'y y* yj ,y 

= J ; folved, - = '80907 — tang, of ]8» si' Jo' ; wheoce 

j^Z) =: 37*079*. and eoofequently the area =; in'ijo a«rei. 

Mr. KinxJloa's acfwer is the fame. 

JUr. Aih arifweri this Queftlon /iaj. 

tall the tang, of the given angle nt; CD, a\ and GD, 
\ alfo put X for tang. Z. .^CX>. Then tang. Z ,^(75 will 

be -zi'—.-' "nd ^fi^t of Z -■/CW (when Z ,^(7fl is obtufe) 

^tA-iM — ni^x g^^ jj^y j^-g^ ^ _ i^^g ^ DAG, 

■^ <rt— fv ^ ijjpg AHJC= ^ACB; coBfequeody 
fli ex _ l^ — in~mx _ fo]veJj ^. — fiH') — tang, of 

ji» I' fere. Whence the area of the field = iiris acres. 

Mr JehiTarncr has e'egan'ly folved this qiieflion; Co 
has Mr. Jiif'. Baki-r, and fome others. 

Mr. Clh. Cocifin informs us lhat_ this fjHeflion !s taken 
from Ronavnc's .\jgebra, p. in.beingeafe ,ofprob..i: 
We wciia do Ihe propofer all the honour due to fo d.(- 
tinguilhed a cenlus, hut yet ^ve defire to hay- fent what is 
new as well as curious; being rather delirous that the 
Ladies' Diaiy (hould be a pattern for, than an unitauon of 

"'''"'* ni.Qg»»- 



1 
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III. Question 267 tinp^^crtdhy Mr. J. Wainc. 
For r in the giten equarioo (jjx 4-4)j' + 5jz) fubffituj 
iisleall value, viz. I, andweha»ejr. 
•°" " 
and dWided, is i— — 
triiole numbers — — 
43 



]«s leall valm , . . . . ^ , _ 

4J 41 

i ii- maft be fome whole number; multiplied by: 



1 will bei| 
;4is aM 



. 39 — >■• 
4J ' 



I 



3i?_Jl_^.«he, 

4J 4! 

Hthei'^ '— = m, a whole number, v » =: 4J''»+3' 

4J 

■which value of k fubftituied for x in j' = 91 ^* — -^^' , ^1 

= 60—35'"; whence \ = 43nf + 39 = 81 or 39, jf: 

' ISo — liff) = 6a or 3j, = = t. And thus by afiiimiog i ^1 

a, J, 4, &c. we obtain all the poflible values of v, j, and j 

viz. :: admitting of 6j different values, and i and _)■ of Sg. 

Mr, 7o/n Turner confirins the fame by working out al 
the numbers. Kir. Farter has exliibited a Cbocife inetbo< 
for findipg thofe numbers ; and Mr. Landen is very expJici 
in findini! the fame. Mr. Cuik. Coekfin, Mr. flit 
TWr. John WiUia^n: llkewife aij'wered tliis queffion. 



folIowinE Table is a Compendium of Mr. Turner'tt 
deduced from , — ^°^° ~ *"[" '^r and alfo = 
, by finding a Submuliiplc of jj. 



, JAnd ft. 



— I 8»39~4|— 3S 7c— 6j3t|:|i0 4j8G 
75 lOJ** "9 J 'J JO Bj 8845 iKi5 6o~ 

— I 85 4»— hijofij — l68ij — I9I 5 40 7i 



9' 485 
7ri8- 
94 518 
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IV. Question i6S gnfwerfJ 6y Mr. Heath. 


No foliition has appeared in any auihor to queftions of • 
this naiure, which will ailmit of (everal varietiei ftill to be 
propofcd. Mr. A'y's quclHon was ihs firft propored, in u. 
particular cafe, and the gencraJ aieihodoffolution is exhi- 
bited in the following examples, not hit upon before, that t 


Sons of Faces. 

6* ail ch. on > 

H^.dlc. S 


N°of 

Chances. 

6 

30 


Corabinaiions. 
Side! revoke 

= ?lfproe. X 

of equal 

indices. 


Permuatlons of 
each comb. 

■., dec. dice 
i-i decre^fe of 
highelliodi- 
cn of fices. 


= 36 


6 


m^ 


90 


= 6.j X 


fH 


aic 
6* allch.ool 
^^^ 3 dice i 


no 


-....3 Prog. X 
cq. tsd. 





= ai6 


6 


^Bi3 


lie 


= 6.5 X 


fS; 


^^b*£* 


9° 


= t\ ^ 


*i'' 


^B'f^ 


710 


= '-TT X 


U^i 


Ball ch. on) 
^K 4dlce 5 


360 


= f.5 X 
= 6.j X 




= 1196 


6 

IJO 

300 


^Kuc 


1100 


-5ii* X 


r;; 1 


^Hr^f'f 


i8c/o 


=z «i?-J X 


: 1 


^^^t.'d 


3601- 


= Ti73 - ^ 


1 


^^abcJe 


710 




u 


6> ailcli.onl 
J dice i 


= 777* 


^^_pM7 Mali. Vol. II. 










IM 


Mi 



Combinations. Permutauoim 




^^Hence the refpei^ive chaoces__9f ^, 2/, C, and /J winning 
areobrioua, as 11600, ijiio, T7K<^> ^i") IS^oq, clieliunc 
M 1. I'a, J, and 6 exactly. And a^bbcd a.nd aahbcdc 
bare equal, and the greateit number ot' chances fof cuiiiing 
up, viz. 7j6oo. Hence alfo is infscred that ihe bcft ihtow 
for winning will be when the forts are within a place or iwo 
of being aD different. ^E.F. 

V. Question 169 anfweredhy Mr. John Turner. 

Put V = RC, J ~ GF. i = JD, l—x=tG D, f/v/j. 
page lo^l i7 = p3ranicter, (lie equation of the Lurve being 

tix —y', V y = v'oxt and i — x k -/ax h to he aiuaxi- 

mum} which in flujuaDs,&c. ^ves — v'''* + -f **- 

= 0; hence jx Tz.i — x, and x=:ib exaftly. To proceed, 

p<itz = IiD,-=^BG.z~-5=DJ, ^- -CD, w = 



m J per queil. v — - X ^-^-^th 



-s.d= 



fZT" 



s — S; JZ 



->J- 



■ - 4-/)- 



; here s = so ex- 



aftly. And fl = i(iS-Tj; alfo the length of the curve fff*^ 
= ij'014. So that the ftnccs of the garden are GF =: 
9-4494, and OD ^ 15 : MoreoTer HD = 10, Z).'/ = 15, 
And the aiea HFADH = i li D k D.4=2is fqoare poles. 
or 1 acre, i rood, ij perches. 

This qucitiqn was concifely folfed by Mr. Farrer. And 
filib folvcd by Mr. J. IVaint, and by Mr. Kingjlon the fame; 
the Rev. Mr. Baker ; ilie propolcr, Mr. ^Jb ; and others. 

VI. QussTios 270 M^i/tvered Ij Mr. Farrer. 

At the point D, on the line AD 
taife tlie perp, CD = *oo poles; 
make CE ;= ijo. and C'f-jgj; 
produce CE to cut theperp.fC in 
C, draw^// making theZC-' 6'// 
^ /^CGM; then upon ^, as a 
cemer. with the rad. HG dt-fcribe 
the arch CSGA. Join CB and C^, 
- -d the A ABC is thai required. r •^- 




w 



m 
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Calculation. Having CD, CE, and CF given, (inj 
ii\D = i5o, /7J = »i6-8j, and£/=;fi6-ij. But £/> : />ff 
::£/": CW = 89-14; v ff£ = rir4i; andfff : C£ 
GJ: C H = i»j'S9; hence /?B = jij'jS, 5C= aoj'Hli 
and jiC — 44i'3i- Tlie area 339^8 fquare poles, o 
a r. 38 Perthes. 

Mr.j^Jh has elegmily conllrufted and folved ihia qucC- 
ticn, ard fo has Mr. ^b^w Turner, Mr. 7-^p/ Orchard, Mr, 
?(!/» Hunter, (and Mr. JaWM 7>rcj>,'who objefls 
ulutioa of quellioo 160 by Mr. Heath, as fupfH.finR h 
'iff know thut three perpendiculars lei fall from iBe angle* 
,6f a triaiiEle would irreifeift, in one poini, within or wiihoot 
rfie triangle; his expielEon of daia not infeniogfuch thing.] 
It is ilfo analyiically folved hy Mr. Rrchrd Cibborn, Mr« 
Sahr, Mr. J. tVaini, Mr. Kln^Jhn, and oihen. 

Vir. Question 171 arf^fr^d hyMr. J. Turner. 

If A'^reprefent the norih pole. Z the zeniih, ff C an arcS 
of the horizon, ,^Ov? a p.iurilel 
of the fun's deprcffion iS" I.elow 
' S© apai»llelofdfci;- 
iefcended;lh<n ihc angle 
wilt be a minimmn: but 
. ... J evident ibat when the 
ipufculum ig the lliortelt, the iJ 
' ice 00 dv-fcended in the 
lei oTdedinnion will be a 
mm : being the arch of a 
circle cutting the fame azi- 
muth in the poirts of fetting and 
end of twilight. And this will 
be when the motion of the fun is molt perpendicular, and, 
therefore dcfcends the faflcft to jS", or ihe parallel o£ 
ylQJ; which he does by touching at the points (55 and Q 
in the fame azimuth ZCG wiih bis felting, Irflead o£ 
making an oblique aa^le wi^h the fetiing azimuth, as io ihs 
poiition of O»J0 with Za^., This beirg admitted, puc 
y - coC NO = JVO ; '" and « line and cof. ZQ 
or lines of 71" and iS° ; p and ^ tine and cuf. NZ = comp. 




lat. and rad. unity 
A'Z©, and 



Then per fpher 
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fore J' = — ~ — , which is a general iheorem foi al! quef- 
lions of ihis nature. And ihe fun's declination in ihc pre- 
knx calc a I'ound by it =: 7° 1' 41" feuihtrly, anrweriti^ lo 
Feb. 19, or Sept. jo; v m + i : n l: q : y. 

N. B. If ihe lit. is noah, the declination muli be fuinh, 
and vice verili, 

Mr. Farrer aufwfn thni. 

Let O be the point in the circle bounding twiliaht 18" 
below the horizon, where the (horteft twiiit;hi fiiippcm 
(without faying why the bounding point fails in the wmc 
azimuth circle with the fun's fettiDg.) Then in the triangle 
ir©, Z.© = so". Zc = eo-Iat. ©i = 9', c© =ca, 
whence rad. : tang. © * ; ; line lat. : line arc = 7" j' fere, 
the fun's dedinaiien when Strcphon is allowed to ^ved bit 
Cloe. 

Mr. 7. Tunier (from Dr. Gregory's Elem. of AlltOQ.) 
conGrms the fxme proportions.* 
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VIII. QoESTioH 372 ai/-\x>ereJ h Mr. Landen. 

Let ArC reprefent thecur»e; ^5 the axis thereof; Bni 

and Hr ordinaies indefinitely near each other. lSet_fig.te 

^^SJ-l Call .i"//, X- ///-.j-j and the gravity i;. Than 

fince the velocity in xhe direction Hr is dlti'ays the {uat, 

iliat in the dlretfiion ra will be -, whofe fluxion '- (j being 

y y 

coaHant) will be mGvj; that is, as the force by which 
tLe body is accelerated at r drawn into the time of de- 

fcribingrM. Hence putting C >t/ = * we Iwtc ff = 77. In 

y . yy 

which exprclEon if for x we put its value — — — , fijuoj by 



4-v'- ' 
the equation of the curve [axx-^j^] we get Gi 

i.e. tlie gravity In this cafe muftbe in a fubiluplicat. . 

the ordiiiates, or in a fubquinliiplicate ratio of x, the dillince 
of the oniinute from th« vertex, 

Mr. Farrer attempted this folution by anoihi 
aa alfo did Mr. .^Ih. 

!X. Qj. 

'Art 



lutioof 
iillince i 

ncihod, J 

J 



liio 



E 

^^H^ Let jr =*' , then {ptr 47 E, i, aod per qu.) j' +>■* =_>■' 

J*= J — ~ i'6i8o34i J = 1*17*019, and die area n 

quired =: I'oi^oE. 
_ Mr, Richard Gihboni folved this queflion in itie fame 
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* 173 anfiiicrtiby Mr, I. Afii. 



Idegantm. 
OPUS fulut 
' Put J= 
lefTercircu 



r likcwire gave a 
" the prcipofcr 



X. QuESTroN i-,B,fchfdhy Mr. Landen. 

, Put (V=diff- of the given circumferences, r = riid. of the 

'leDer circumference, and ); = any afafcifia of the circle whoft 

x»>/i<i.v — ixxxis the fluxion of half 



^^H^ont 



the required fulidity. But the fluent of iv'iaJ.—x^ x« 
when X = r, is the area of the femi-circic, whofe radius ii r 
therefore, the area of the circle (hewing the [hickncls □ 
the ring, mulriplied by d, the difF. of the given circiim 
ferencM. will give ihefoJid content of the ring = 164 inche 
fere. Whence the weight thereof, according to Dr """' 
is nearly = 77 pounds avoirdupois. 

Mr. J'>kn Tarntr, and feveral others, hive proted t 
folidity if the ring to be equal (o a cylinder whofe length i 
equal to the middk Circumletenee, and the area a ' ' " 
equal to the areaol lis circutai fi-ftton, orof ihecii 
diameter expieifes the ihicftncis ; nioft agreeing in the i<Al 
dity to be= 264 &c. inches, and the weight 73 pouoils, ti 
according to Ward's proporrions. 

N, B. There are feveral methods of inveliigatirg t_ 

ion of this ring, whofe fluents refpeflively give the luli 

lent as above. 

XI. QuES 



' IX. Civ E 



Of ihis triangle, ihe perpendicular firim the right Bns'e fin I 
hypoilii-nure is = i. Fot it U = Ihc Jniible arc.i divided Vj ( 
h^poihtDufe ^ the pTodui^ oE ihc two Icgi divided by the hji 



W' 
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XI. QwKsTioM a75 a»/wcrfd h Mr. J. Hampfon. 

The oiimhers are ~^-rr > r^ • ""'^ ; ^!"' ; thefe frac- 

BjlB4 8ji44 BJ1M4 ■ 

n lower trms ihan liiufe ^iven by Di. Wallis Crom 



Dr. Pell, w 


ere 


ihemt. 


hod ofluloiifin m 


lybefe 


CD. 


il/r.Turne 


^i 


tr/ ri/j 


Anfv..r f.;n> O, 


. r-i/ZiV 


y ^/j,fiM. 


ift, 1 = 


45l 

»3J 


■iT?' ' 


3351637" 


Jd, f = 


_ 4*8000 


whofe fom 


= 


iji'tiS 


^ = -?9l. The 
7 >3J 


cube »f their fum 



from which numbers takiog ttverally the v 
theft 
'hofe roots are — 



43516J7 
lues of a, i, and c, there will remain theft three 
viz 'Tt76 j y304 3dJ '^■*°°° 

■ a35i''3;' 1351637' *3ii(.37 

ii. 



E. '" 

WXn. QtJESTiOM 376 af>f'.vercd by Mi-. I. A(h. 

"Suppofe the fine of ihe vertical angle of the cone 'ojoy ; 
thenby trigon. the fide or length is found = J944'77 iDChes 
or ]i8'73 teet =: Jengih of the: pendulum's lliing. Hence 



^^RTIiis li the fame with quellioii 11, which fee fur a foiution. 

^ f XII. Question 376. 

The pcinciple ufeil in ilhc nboTc rolution it not general for uif 
an^lc at the vcriei, but m\\j Tor thit oDc pinicnUr angle ihcfe 
ufed, as miy be fteo in the Prop, of Kii! there ttferred to. But 
the t'mei of gyration do ni>t depend on 1 he length oflhcdting 
bill only on the altiiode of ihc cone, ihey bring univcrfally a> the 
fqnare coots of the altitiidei ; and ivheo the altiiudes ite equal, the 
rimes will be cquni alio, wbitevet ihe length! of the pcndulumi 

By Prop. IX. Einff/lji's Ccotitp. Forcfl, tlie ptoporlioo it uni- 
THlall; thui, in/i6;^ha : v'4ooincb« (twice the given x) 
1 j-141* ! j-i4i«\/^= T} — ^ = 4-I»»e'«<»^»*e'^™« 
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ipct Keil's Inirod. TliKor. ii, p. joi) the time of one rcvo- 
atioD is equal lo the timcfiFihepeipendicullr fall of abeav^ 
I body from a height equal to the pendulum's lenRlh, v ifii\ 
I ; X* : : iiS'TJ : *o'«9'l4«' the fquaie time, »1ioft wot 3 
I 4'jii l!ccoQds required. 

Tliis queflion was elegnntly folved by Mr, Farrfr, VUS 

Turnrr, Rev. Mr. Baksr, and others, which agree wiih tbS 

I j{»pufer's Tujution. 

XIII. QyesTiOH 277 anpaiered hy Mr. Heath, 

Square is printed inilead of Square Rett in this queAionj 
bOTTcfling which, and puciinga^the poundi of an annuilf^ 
r = t'oj the amouni of a pound and lis inicteft for one year 
St 5 per cCQi. / — the year's cootinuaocc ; iheo -- 

■ - = E, the prefent 'wortH. And if the condiiioni 

of the queftions be fubftitutcd therein, the equation be- 

come* — ^ ^= = ^1. Whence I -Of* = —^-^ — 

a — I ^ , ,. — J V*" — 'oy 

here a = rc>34 fere = il. os. 7<l-t'ie Sfmuity required. 

N.B. As the queftion was primed, the finil equation is. 
j'oj" = — ~ — -J where a is evidently = 0, or the \eaSi 



* XIV. OifrrwaUn on Qo£»ti«»( 378, if tht Editor, 

This qtiettion was propoftd with an intent to improv* 
gunnery, of which there are fcveraJ things wanting. In par- 
ticular, a treatife on the firtjeft by an espetienced hand: 
for to be treated on by any other peribo, wilJ «n]y be^om- 
piJing of matters already known. Aiul in ordei for iJiis ioi- 
provemeat, and the Ibiution of this queftion, e.\periraenrf 
Jbonld be made !a a gtiieral way, which we have not ye 
B^Kc^iTed. 



• XIV. Question 178. 

The Editor ohfctves abo«e ilwi tliii queftion was proporcd with, 

»a iOKM leimptore ptaflital guiuienr, though ii does net appiar 

ftuoi 



r<Sc Prize QusTr ON anf-wgred by Mr. R. Heath. 

The bi'ggeft two circlsa, within one another, admitting of 
an infinite number of triangles (o be drawn with their angles 
and fides terminating in their outer, and touching thtir inner 
peripheries, are thofe which are concentric, and their dii- 
meters exaflly as i to i; in which cafe (he triangles will be 
all equal and equilateral. This is fo evident as to appear 
opsn the ilighteit examination. And if tlie diameters be in 

griwortion lefs than t to i, then ho triangle whaifoever can 
e drawn asafofefaid. But if the proporuoa be greater than 
3 to I (as J 10 to 100, or 3'i to i as in the prefeni cafe) their 
peripheries being eccentric and at a proper diftance, will 
admit of an infinite variety of triangles to be drawn in and 
about thera, from the ifofceles A .SCC to that of HDD, 
which are the greateftand Icall triangles: Becaufe the area 
of every trianijle fu drawn, being equal to the fum of all the 
fides 



frnni the nature of (lit Tcicncr thii it would U al! have aofweted 
that pufpofe. It is well known \\\?.\jlnrt pct-i are nquifite ufia, 
buih For the coiiveaicQce of voiking them in an engagement, and 
on accauQc ef the TmaU fptce they mud (land ia vhen ibe potii 
are elofeil. The lnnJ-fervkt, on thie contrary, tequirei long pitces, 
puccicula'ly in the atock of a place, in order to preferr; the em- 
brafuMS ftom ihe blaft ot' the powder, which (hott pieces would 
foon deftroy, beride* the danger of felling fitc to a fafciiie battecjr. 
Not oalj' the lti\flhi of piecct ate limltd by die nature of the fet- 
TiCe, b>>i alfo the &imcltri eflhthm ; for plei^i which carry balls 
frnm 141a ^i poundt comprehend tlie limita of iilleriiig annoa, 
taS thole frnm 3 to 11 pnundi limit ^rM piece'. Eliperrencc prove* 
thit balli qF a Icfi weight than 14 pfiuodi are inrufficient ta make 
» moderaie breich 1 and that pieces cirryiug 41 pound balls, Or 
Upwaidt, Itccutne unmanigeiblc from their great weight; To thai 
in general the ji pounder is the -moll common battering piece. 
When the field piece exceeds ri pounds, it, io like manner, bc- 
comei too unwieldy for ilrei Icrvice. 

Mr. Stiiai h the only autbm, [hat I knnw of, whn has folred a 
propontion exhibiting ibc relation between the ueivifji uf the hatl 
and (he Smeafanj of the piece. Another aiilhot, who proceeds in 
a very dfivrcnt manner, mikct ihe vttadi] always incrcaft with 
the It'iph of the piece. 

If any pcrfon however think it worth liii while to go through 
the eakuljlioii oF thi. problem, lie may ealily do it, oiikirg tlie 
Qprefllun for the welociiy fuuad by prop, j of flsiiBl's Priniiple* 
■^Ounnery, 1 muiraum, then its linden being taken, &(■ tlieil 
^^""Ns detemined the ril.iiipn bc.vfeei> rtie dvimwti laiViiJw 



^^fe^ deter 



• D 1 A « I i ». ^Bfalhl i 
r fides inta half the given radios of the infcribed cirde, 
more the Gdes of any mangle are lituated about the ceaiei 
or djaraeier, or the farther lemaved from them, the great! 
, «r \eb will the pei iphery, and coniequently area, of thi 
inugicbe: tbe fides of the triangles j^Cf? and ^OZ) bei 
aoA near and remote to fuch a Jiiuatioo. 
ir the pitaperty of drawing triangles as aforefaid, in a 
^mbout eccemnc circles, there is this demoDftraiioD, 

Firft to infcribe the ifolcelcs, or one A, JCG m ibegrea 
jircle, which at the fane time Ihall 
"th-cumlcribe the lelTer cirde. Put 
=:rad. greaier circle = ^a,«^ 
lleflCT=:Ov,andi=^C; then 

= Av; per fim. As, ni 
Vjiv iAOiiAt: AC=. ^"^ " 

v,AO:Av.:AB.AC 



-J.-^'-'^hc 


°"v» 


J,, ,»,V«»-'.» 


ud> 






tl=V»' —ft""'— tfff, 'hewing the 

Fidiftaiicc of the centers to be Fcaft, 

L ,«» o, when in^ w; both cir-dca 

■•fcingtbeit concentric, and radius 

€ the greater ^ twice the radius 

_,_f Ibe lefs. WhonK Witgayt 

^^ Si the neareft oiltanoc of the 

feripberies. And srea A 4CC 

-! rSm'Sp yards, thegrcateft; and that of £i.BDD 

67S9*8» &c. the IcalK 

If^ The (Uflance of ihefe centers of the circles being Icnovi 

t d ■=^ eO capable of hiving one triangle drawn as atoi 

: Suppofe any chord AC = x touch the inner cin 

, then it is pUin uDOthcr chord can ioi:ch it foinewhs 

_ _, .', and if another can touch it at r, ibe property 

■proved. But, in general, the Z-?J'^= 4^^/0(7= Zaf 

Its frae= — : md ^rBt = AcBl= ^nDC {ptr 



■.ncD, its fine = 

; whence, by trig. rB^S^ 



"^tw 



. AgiiiiiO = i\^4mm 



and (per47Eue. i) ci = vn = "^ d d - Is/A""" - '' " i^^ ; 
hence i.(:=ir+t.«,^p = ,^r=~ — f«, sad^iB and 
5C, alfo ^vCe= AcCt, and Z wC/ »re expreffed. 
Say ^ (s. Z ABC):i{^C) or i : am ':: s. ZrtTf : AS, 
which giyes an equation (Iiewing the general value of a, 
whilll two other chords are tangents likewife ; and iriaflgles 
m^,Sf/t will revolve as in the ift Gg. Hence, if any chord 
Of lideoFa triangle is given, the others follow by trigono- 
metry r'^a^'''S "''^ found the diflance of the centers afore- 
said. This property of drawing triangle? about circles 1 
difcovered fome years ago, as may be feen in the Monthly 
, though tne propofer has greatly deferred in a long 

of it fromScdly, printed in a book called the Quar- 

icrly Mifcelknea Curiofa. 

Mr, Landea puts b = rad, !e(I«r circle, a = diam. greater, 
.inJ X ~ altitude ifofceJes triangle, and gets * = - ■ — 
;*: ^ " - f ~^ ■' * ■ ' — = i97'j3 or i ii'fi; &c. Whence he infers 
er of the gar- 

^ r of thepond, 

find a center (at n) betwixt that point and. the other end, 
defcrihing a circle .-ipi, draw pw (jarallel, and ma per- 
pendicidar to AB, and die point c will be ihc center o/the 

Mr. AJr finds the diftaoce of the centers by a tfaeortni 
liLe itie former ; and fo do«s Mr. Bamfieid, who has gtvea 
a conciie and elegant folurion. 

The Prize c/io Diaries 'Oiai -won ly Mr. R. Gibbons. 

The Eclipfes caladated for i-j^'j,J]je^mg 
in ivhat Parts of the World they •will be 
'viftbk. By Mr. Ralph Huife. 

T. On January 19, at j in the afternoon, the fun will be 
eclipfed in =:, ii deg. vertical to Brazil, lat. 14 dcg. fouth, 
long. JO deg. weit. This eciipfe wiU be very Imalt, and 
Vifible wu the amartlceircle. 



t 



eclipfed vifiblc and totiil 
Middle J Ii. En<i6h.4s 
eclipied ict- 

Cakulitcd bT 
*. C. CocVnm, ( DuS™ 

NcwTiblet I buTlnin 

Ketttos'tTluti. X'^o''°*^ 

1 Edmburch 
BjMt.Bulnum. Jg.blin'- 

C Rg'thctter 



a lUt moMiicg the moon will 

t London : Beginning jh. i^: 

1. Tot ^ duration jh. jom. Dig 





Mid. 


End 


Dur. J 
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', T« ?^ 
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J ^( " 


f 17, 1!> 










rciipR. 1 
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u\ 
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3. Feb. i8, at J in t 
I digit in H 10 dtg. 1 
between Bornio and Java, lat. 
and will bf {eta in Greenland, 



marniTig, the fun will be edipfe 

is then Tcriical to the Indian (k 

Couili, long, iiodej 

i plices adjacent. ^^ 



4. July i6, at g in the fareaoon, the fun will be I dig 
eclipfcd in Si, I J deg. serticiU to Arabia Fcelix, lai. 17 dej 
long. 4i(lcg. caA, vilible in the north frozen lea, lat. 80 de| 

5. Angultpth, at 10 in the Torenoon, the moon will I 
totnlly eclipfed, viz, 17 deg. in ~. She is then Teriical 1 
Mardtliur, Ijt. i» deg. S. long. i4( deg. W. vifiblc to il 
Japan and Philijipine iflands, to all the weft ocean betwee 
Alia and America, from S. to N. including Jamaica, Cubi 
Cai olina, and Virginia. — ^And thu liotizon of the vifiblc dil 
paiTes throiigli Peofylvinla. 

6. Auguft >4. at 9 at night, *hpn the fun will be eclipfe 
in "H, la deg. This will be a very fmiiU eclipTc, aod vilibl 
only in the unknown fouthern parts of die world. 



I Kclilifc wasobftrvtd n Si. ji"ieh. For, 
' foulh, and lung. *efl of the Fcrto iflc j 
Tlieeod of iheedipft ijh if m. 41. 




The jih Eclipfe wa» ol.&rvcd at Si. Ms 

lod long. )?" 10' wefl of the Fern) i 

The beginning uf the cclipre ith. 

Total oblcuiation — — ij 

BcjiiiiuD^ of tUe intciGai 




I. C^DESTioH 2J9, hy Mr. Landen. 

A charming briOc maid has alTar'd me, and fud. 

Since I'm fuch a fine miihemaiician, 

(Laying puzzling alide, for the joys of a bridel 

She win wed me but on this condition; 

That I firft Ihall unfold what * pieces ofgold 

Her father has for her ie ftore : 

And ihtfe I mull find from tlie data fubjoin'd. 

And then I'm to puzzle no moie. 
• The pieces are half-guineas, guineas, moidores, srd 
three- pound- twelves. The whole number is 4000. And if 
*'i ^1 Jt and z be put for the number of each fort refpec- 
tively, D*xiji'z is 3, inajtimuni. Qoere what is the lady's 
fortune? 

II. QussTiON 380, Bj Mr. }eka Williams. 

Goiog along a river's lide, on an even and direft road 
ABCt I obferved a tower on the other !lde of the river, 
whofe angle of altitude at A Vis j* 14'; going farther on 
to B, toe yards, the angle of altitude was 6" i;V ; and 
intending, again, to take an abi'ervation when dire^Iy op- 
pofite to the towev, but was prevented by an iHand in the 
liver (over -grown with furz), I then came to C, 400 yards 
from li, where I found the angle of altitude was 8" 36' . 
Quere tlie lower's heigbiJ 

IILQwEBTioN 281, ByMr.J.UiiYtjun.i/AmJerdam. 

It is required to find (by a general tlieoreni) the number 
of fradlons ofdifrerent values, each kfs than unity, fo that 
thegreaCefl denominatoT be lefs than 100^ 



1 



QjESTioN 282, iy the Rev. Mr. Anth. Baker. 



gfi,B\\tm*Ji would bave a filver |;uncb-howl made in the 

I of a parabolic conoid, containing cxaflly two gallons, 

but being frugally iBclincd, dtlires firlt to know what ought 
to be its infide oimenfions lb that, c:?teris paribus, it may 
require the Icalt quantity of (ilcer poiEble ? 

Math. Vol. If. Y N .<:iS^^- 



^^^arjMi 
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V. QvESTios 283, bj yVZr..N. Farrer. 

Qtierc ihe axis and piiramEter of a pariboU and fem! 
cllipliS, when the litter is circumfcribed by the fotmei 
wliofe ordiaate is equd to the cunjug^ie axis, and abfcifl 
equal to the femi-iranfvcife: both curves having the fain 
focus, the difference of their parameters 1, and the length a 
the parabolic curve being ii'OSi ^™ 

L VI. Question 384, ky Mr. Cuth, Cockfon. 

■ Qjjere with what part of a cylindrical (lick fliould a per 
p. Ion Itiike, to g've tfie grcateft blow; the iengih of the ai 
Jjelcg 10 inches, and th^t of the flick jo ! 

VII. QuEaTiOH z8;, i/ Mr. Landen. 

I am about liuildinc a boufe, tlie breadth whereof I deCt 
fliall be 14 feet, and the perpendicular height from J 
ground to the ridge 41 feet. The ends, which ate to poi 
dire^ftly call and we(l, will be iheJiered by neighbounL. 
tenements ; but the fides will be expofed to the fury *f th 
. north and fomh winds. I therefore wouid be fatisfied whi 
theargleof the ridgemuft.be, and Jiow high the fide waUi 
that the wind blowing from either of.ihofe quarters lh»l 
have the lezJt efiei^ on the building ! 

VIII. QufssTioff 2S6, ^y Mr. J. Aft, 

Ifa parabolic conoid, whofe altitude is 9, and bafe t incbei 
I ,!ie cut by a tight line at fome diftaoce from, biit parallel ft. 
what is the folidity and convex furface of that feg- 
. r part cutoff, when the height of the plane ofiSl 
fe&ioa is s inches ? 

IX. Question zSj, l-j Mr. Cuth. Coclcfoa. 

■ivcn a^ yA-jy X* ~- aay y = 0, the equatioti of a Clint 
■ «hofe radius oievojotian at the vertex is i40 = n; to (ini 
I 4fae vtUuc of j, the abfcifla, when its correfpondiog fern* 
^ crdiDate« = JO? 

X. QwESTi ON 2E8> iy Mr. Jblin Hampfon. 

Required to find three numbers, that when each is fevft 

" added to the cube of their fum, their lefpeAive Juai 

XI. Qtni. 



XI. Question zSg, iy Mr. Heath. 

On whn days of ihe year do our fliadows move flowcft 
and faflefl: in London f And ^x. what limes do ihey move 
floweftaodfillelton any day? 

XII. Question 290, ij Mr. Bulman. 

Being ai a lown in Kent, I obferved ihree objcfls on the 
other fide of the river MeJway, [a caftic, wind-itiill, and 
fpire) whofo diftance from one another are known: From 
the cafile {(he ncaiell obieil feen) to the fpire, is 10 fur- 
longs; from the cailk to the wind-mill 13 furlongs; and 
from the wind-mill to the fpire is ac furlongs. I aJfo ob- 
ferved the town angle between the cattle and Jpire:^ 18" 34', 
and the lown angle between the caftle and wind-mill = 
57" 4j'. Whjt diflanre did I Hand from each of.tbofe ob- 
jefls .' And give a geometrical conftrodion of the fame. 



\ 



XIII. Question 291, by Mr. J. Alh. 

A lady of important fpeculation, 
Would gladly know hei age from this * equation.. 
• ....^ ^ 



XIV. QuESTLON 193, iy Mr. Heath. 

The pounds power of their Napier's logarithm be 
Equalth.ii logarithm power of fliilUngs left to roe- 
From myftic words, anifts, the truth cxtraft, 
.And tell what is the legacy exiCti 

XV. Question 293, &j Mr. Bultnan. 



A fpheroidal ullage lies upon the ground with the bung 
upparmoft, from whence to the furfice of iheliqoor(whieh is 
exaftlythcheight of the upper ends of the caflc) is 5 inches, 
and Its diagonal either way from the bung to the lower ends 
— S5 inches, its ullage is a maximum : C^ere the conienl of 
the calk and ullage, brother gaugers? 

XVI. QtJESTioN 394, iy Mr. Chr. Mafon. 

In an evening lately, hearing the noife of guns at a fmall 
diftanceoffatfea. 1 ftraight repaired to the Strand, where 
" ' ■ '■—-■- - ■ ■ • ■ a French 



i. 
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hj S. at 33 half feconds of time heard the report : Eight 
minutes after 1 obferved aaodiet Jaffi at S.S.W. from the 
fame, and at ij half feconds heard the repon. The chace 
kept her colirfe.mikiog equal way; in jj minutes more waj 
drove OD (hore, being but two minutes oi lime a-head of ihe 
tender. What was the bearing and ditlance between m' 
lion, the tender, and pilf'ring poltroon when ftiaoded; 

pRiiE QuESTioM hjt ^r. Bamfield. 

If the diameter of Syliphiis's cylindricaJ ftone be two feetj 
which he comiTiualiy rolk upon the furlace of a fbnt- 
globukr mountain, h^lf a mile high : Qtiere what fpace wilt 
a ftot 00 the connex fuiface of thai ftone travel through in 
rolling dirsAly op and down the faid niouBtaiaf Aod what 
will be the time of its dcfccat from the top, by the force of 
gravity I 






1748. 



^efiions atifivered. 
I. QUESTION 279 anfiuert41& Mr. J. Turner. 

LET t = the half guineas, x = gall's"" J" = ""*'''''"■► 
ands=: 3 1, us. By the quedion v + x+jr + a = <ooo 
f#:i: NowT'»j('_>'z being a maximum, or (expunging 2^. 




=:* — ly — \y — rj or/ = T*; 3 = T3-^; * =--rah\ 

•ra*; and the lady's fortune is 46iel. Hence this 

Generai. Rulb. 

Make the fiitn of the exponents a denomioaiar, and eaA 

^jrocu^rcjtpoDcni (oflhequaBiiiies) tbt nuiusraior of , ■ 



No. 4j. Q_u E ST IONS AmwiKKB. 341 

frjiflion, thefe refpefiivcly miilriplied idio the whole niim- 
of pieces, will fliew ine particuJar oumbei of pieires of 
h fort. 

Jamti Wains has folved this quellion curioufly and 
eiy, as alfo did Mr. Landen (.the propofer), Mr. K'ihs- 



each f 
Mr 



concilely, 1 ^ r- -r .• - - o 

//'«, lAr.Jcpfon, Kr. Bamjitlii, Mr. Farrir, Mr. CoUing' 
ri-igt, Mr, Garrard, Mr, ^an, Mr. Coiupcr, Mr, Ceck/ia, 
&c. Though it h^s been obferved that this queftion is taken 
from Emerlbn's Fluxion* (p. 138), yet the new mode of 
language and application oi* it, is a merit which muit be 
acknowledged. 

II. Question :8o anpwtred by Mr. James Terey. 
Put x = tower's height, AC~$aii~b, AB = xco = d, 
BC~iaa=:a. Co- ice. " 
AA = t, ai B-ij, uf 
C=y. Then(rad.= i) 
tx = AT, ■v^=Br, 
and yx = CT. Now, 
(geonwtricallyyroaitingr 

: fCB, and defcrihing "* 

the femi-cirde !TK; 

*^*°," ii-V.^f." ^'-'■'SAfrAW, defcrihinR the femi- 

circle LTM; the ioterfe«ion T, being the piaoe of the 

tower, lor wh.ch lee Univerfal Arith. prob. 16) let down 

TFJ.AC. Per fig. i:/.v+_v;,-: fy— j,^. '^^-' — vr^x 

-AF-FC: ^C^BT'-BF^^JT^-^f.. thence 




2,JPCJC 



p 



aid 



Tifi fame atifwered hy Mr. J, Afti, 
Can theco-fecants of ilie three angles of alilrude a, h 
; ths tower's height, *'. By trigcii 



(r being die top) AT- 
/.CBT 



gjtx 



; CT = 

eof. ^ ABT ■=. 

; which two la!l expreilions mide eqiiil, 

44"4JJ7 yards, the tower's height 

*4 
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This tiueflion Wda a!fo anfwered by Mr- 7. Turner, Mr. 
Waine, Mr. Ji. Hall, Mr. KinKjion, Mr. ^ry^n. Mr. ^awJ 
fiild, Mr. Pitchsi, Mr. Hampfan, Mr. Walker, and Mr, 
Cellingridg!. 



III. Que: 



) 281 anfviertd i^ Mr. HeaiB. 



The number of fractions of different i 

being lels than unity, ^nd I lie grcateA den 

any number, (from 1 upwards) wiU appear by ilie foUowi- 

feries, coniiDued 10 |J, &c. 

Here it is efidcot, that 
the grcatefl numerator 
or great eft decominatcM 
lefs unity, will be th) 
number of terms, wWd 
will always be equal n 
the lad terra ; therefon 
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■ ■ ■ X « = the ftim 

II the feriea, or the niiiDb« 
a ot' different and like frac 
II lions in all cafes. Th 
■ I fraaions of like valiJ 
-- with forne of the re£ 
ire all ihofenot in thd 
Icwelt teims : As Uiofe of difierenc value ate all the ii 
commenfiirable ones: For the moie fpeedy determiniogi 
which, .ill ihe inccmnierfuiable denominators, from [1 
leaA in ihe feries to the grcatelt, muA be taken, viz. j, . 
7, II, 13, fltc. to l)^, whicb are aj; and the fum of the 
different frsflioBs will be theferes », 4,6, 10, 11, Sic. ti>g< 
each row being one lels than the denoni. To thefe if il 
diffireni frafliOD* (in lowtft teims) of the commerfurabl 
denominators 4, 4, 6, 8, 10, &c. to 99, be added, the fui 
■will be all the different fractions. But as there is moi 
trouble than an to difcovcr iheni, I fliall Icatc it 10 pcrfbi 
of leifute to purfueihe compuiAtion, the method hieing bei 
planned out. 

Mr. AJl!, upon the fame principles, computes the miinbi 
of different frailions to be 30J5; but doubts the truth. 

N. B. By the above thearein, thp whole number of frai 
ttons = 4851 (as Mr. llamfield made it) from which ful 
du^'r-i! thufe cf like values, all the di^erem fra^iont wi 
'~ main. 

AGtnm 



No. 4J. <i. 


;l»T.OH! A^swi.tn. 


a*j 


^^M. 


...i9.i.».(iiss;3S 3 :?."«;;;... ; 


3i|j ire JO 


■ 


,,^S„l:Ei».itii:::i-ir 


w 


;:s?«lft«ti4tmms 


E 


.JSiUli':!'??-!!?-!: 




.o„:,mJ.i„i;rs = ;tt;£i^i-s 


^ 


HiM?Fjj-i)Ta 






Ituuodiuoo 




. a*" 

V. li 


m 


m.m,n...ai- £;:.-;3;s,-ss'Sr 




"Bm-wais J;-,^s55,3S':^;"~ 


•^= 


„:Zil,|ll?'l 1 lEl-UlE, 








■u„.,,-jMi-£,i55 ::x-.5-.i:i 




„rdME->i-:ii-> 


E 




1 


> j^jitii j(Hi |-^ "s -^ " ^ r ^ « "" ."i ::" :;°s 


W3uoi'.i!<o |l=^l»'li:>i ':i 1=^ 






r? 




? f 


>.Cilo^''^^" 1 1 >!-■:" 


»E 


loitiuiuoma -""•"• -""'ssr^- 




I 



^■L(4 t.ADiXs' Diaries. \_Hciith'] ; 

. ,N. B. P Bgnifies each prime number in the fecond column 
in fcheme i, witb a new number to each Id (he 3d cwlumo» 
deduced from ihe feriea la ibe firfi iclieme, according 10 iha 
general nierhod : the different denomiiiAtors being placed in 
the flrfl column all along. 

For Ih muitiplUri, or potucri ef each. Againft j it 
tA columa, Hands % in the 3d column, each being draw« 
into J gives 6 lo bp fet in the 3d coJumn agiinlt 9 in tile firft 
COlIc^Jon. Againft 6 in the ill col- is fel I'j in the id cnl. 
whence Ibv \tt\. ttep) is found 1 for the jd colleflion. Alfo 
for its multiple, into either, or both its parts, as 1 x 3 x; 6, 
drawn into 6 und 1 gives 11 (by 6ih ftep) 10 be fel in the jd 
col. againft jG in the lirft: dotting through all the fecond 
columns all luch multiples, by which the frac!tioas are foum' 
Proceeding thus, the whole number of different fraQions ai 
truly determined in a ihort time. 

IV. QoESTiOM 281 an.f'wertd hy Mr. J. Toroer. 

When the convex fuperficiei is the Icaft, the conoid muft 
come neareft m the form of a femi-ftihere (being under tho 
Lall furfice of all folids of given fohdity formtd by the 
TOtaiion of a curved fpace about its axis) which is when the 
abfcifla and "femi- ordinate of the geneiaied parabola are 
Dcarly equal : the conoid then being nearly moft capacious. 
Potting b ■=- 462 inches in two wine gallons, p =: 3'i4i6, y = 
ordinate x = abfcifla of the parabola. Then the folidiiy of 

conoiii = i = '- = [whenjF=:jr) ^ — ; where j = j'fij 

inches. But accurately,' — x flTT^jJI"^ — ^^ is the 
fupcrlicial content of the fame {fee p.iQi,if Mr.Emtrfon'i 
Flaxkrn). Now if the value ot j> be fubftituted therein, 
aod the fluxion of it made=:o, then <;:= t'l; y = £'54; x — 
i'^m and the convex furface =: 235 5 fi^uare mehcs. 



The fame anf'wered by Mr. Aft. 
The conoid's convex furface is — : 



j« minimum tP = i'57oB); 




Ho. 4S. Qj; ESTioHs A»s' 

ting for 4yy in the nun. ii becomes - 



Whence by fluxions, «=— + / iii-^ Ij^ v/hence 

feaii-axt] = 6'yt. and femi-ordinaie = 6-49 maxime. 

It was eleganilv folded by the propofer, alfo by Mr. 
LandtH, Mr. Farrir, Mr. Dixon, Mt. /fj/'wir, Mr. fCingfien, 
Mr. Bavijidd, &c. 

V. QiTKSTroN 283 aifaiefcdhy Mr. Aft. 
'Tis inconfifteni wfTh the nature of ihc parabola and fcmi- 
eilipfisthat the latter Owuld be circumllfibed by the former, 
when the ordinate = conjugate, and axis = ffrai-tranfTerfe 
(which Mr. Tnc^jCT- a!fo obferves); ■■■ femi-ellipCa muft be 
read for piraboJa, fc contra. Then from the properties of 
ih« curve and conditions of th« queiiion, the parameter of 
the paribola is found = 1, Suppofe AH — c — is"jj the 
correfpondine cuive /I r ~ 13*90371 &c. v (he remaioins 
partrw (=ai of the corve = o-436ij. [iwjfe./P^ijjJ 



+ j—z^ Stc. =o'4iS9; which added ti 

la'giS) ft^r the ret^uired Vfja at the parabola. 



Ab the mclbod of finding the parameter U not infcrtrd, I flia?l 
here fupply it, uud at ihc THaie time give another Very c^tff me- 
ibod of rolviog ib( l.-uicr pari of the qucfttun. 

fiinceihcn at =:yy liy (lie nature 'jf the parabola, putting ys: 
the ordinalc, x := tlie abfciO*.!, and a=: the paiamcicr of the raii- 

hoUi and, by the nituic of the cllipfc) 1:7:11^' ^s 



VI, QuESTioK 284 tinfuiered by Mr. J. Turner, 



L-^umon of the flick from the upper end of (he 

aa + itih + %hh . ■ , , r lt 1 

- . — ; = 40'6j inches, and frorti the ianl 

. endof iheftick=aD'37 inches (vide Stone! Tlux.p. 177] 
Tkifame attfoMrcii bf Mr.-}. Affl. 

Let af> = e reprefent the length of the arm, and put v; 
the dift ance of the center of perJuiSon from th e hand '"'- 



\ 



I ai which divided by that 
ihe raDmcntums is = the diftance of 

center of pc re u IE on of the part xp, from the point of fui 
penlion ; which ( when * = to) will he 1= 49-6196 &c. Cr 
feqoentlv the part of the Rick required is so*370l7 ' 
inches from the, top. 

Ur.rValhr, Mr.KingJloii, iaAiAi.Cutb.Caekfan 
folution to the tkiue. 

Vlt. Qosi 



'parimcceriif tlic«lli|>i"c = u-4-i by rhe qusflioD ; 01 at-\-ii 
V.'i fiibtuifb [lie ftifmei cqiiilicn from (hU, tlicnii^j/^ 
aziii iZiRcraic a-^i x iht parameter of the parabolA' 

The pirjuncler bjing ihu» found, by p- )03 my Mt»flral 
iheleogihof the double curve v\li he j t/ 1 -^ yy + hyp. Igg. 
>+ Vt~ +yy= iS 88, hy ih= i]uc(Hi>n, =: c; «U the hyp. 1 
•f j + V*! + y^, uj then y^'i +7j=c — n. Now II It c 
to perceive ,lhji , := ; iit.itly : then fince a fmall differenre la 
»aluc of y nnV. ma'te a (Wl fmsillct and Tiii!Qnrid«iab]c differcEce 
•ihcviliie of V, sj'd whrn v h fiipporcd j then i'=:i'jTi4Jl 
Add Iben ibe cquAlioo y ^t +yv ^.- — vb e. oma y^T+Jy 

»«J«J(«4 = A and ^ = v'^77+^ — t= foB. With 
value of/ lind a neiT value of r = I'liStiiBt, and tbcnee of J 
'''jf 'ITif i and thii lame lh<orein ivill givojp^ l'<At«tf «I * 
i» «r» eia&. 



No- «• QjJ E S T I H S A N S W E R E O. 14J 

VU. ClvEiTioHzS^ ari/wereiJ iy Mr.Landcniif Pro/>o/er, 
Put £7 = 41 ilie height of the building; *=ii, half the 
breadth; x = perpendicular hetglit of the roof. The force 
of all the particle! of the air impinging agaiBll the wall, to 
blow upon the building, will be as aa — i.ax + xvi. The 
effeit of any particles ilriking againft ihe roof (found by 
uietrhanicsjis lo ihe effeft the lame would have had, ftriking 
dircflly againft an upright plane, as the fquare of the fine of 
the angle of incidence id the fquare of radius; ihetefoiethc 
force of aU the particles againft the roof, to bbw down 
the building, will be as —7- ; -— . And by the quef- 

tion — ■ ; ■ . V aa—tax -^xx mud be a miaimMm. 

Let theflaxion of nbeput = o, thEnjr=^ 7 

= io'40!6 feet: Whence the height of the fide-walls muQ 
be 3i"J9i4 feet, and the ridge angle gg" 7'. 

Mr. 'Tho. CcfWprr anfwered this quellion exaflly as above. 
tdT.JrpJbn maltes the ridge angle=90'*, and tidewal!s = 
30 feet, as does Mr. .f/b, but by a method like the pro-; 
pofer's Grft conGderation, ivho then rnade the ridge angle 
and fide walls agree the fame. Mr. Farrer, by a diffetenl 
method, nial;cs the Cde wails = 31*566 feel, aixl the ridge 
a^le= 103" js*. 

Mr. JepfcnV Saluthn h as folU-Ws. 
Bn-Ai = J, ^B = CD =it =h, CR=y, DR 
%htaJC=SD = a — x. Byp. .5j 
^fEmerfon's Flusions. the refitbnce of the 
plane DR. to the refilisnce or the plane 
CH, is as j'> to XX (fuppofing the wind to 
bluw in a direAiun parallel 10 the plane of 
the horizon); but the refiftance of the plane 
D/t\s=: ex (putting r= the length of die 
■building) and (per47Kuc. 1) yy = ii +rx, 
therefore the reliftance of the plane Cli 13 



1- 

^^K, t 



■^ 



i 

So: 



-, and that of theiide wail JC A i\ 

X, V Ttr-: + »> — " is a minimum; which in 
toxions, &c. givcE AiA'v — i*:=o, andx^i^Ei, Hence 
the height of the fide walla = 30 feet, and ridge -.ngle 93°. 
which will always be iheJa'",,, let the highland length of 
^Ute building be what they will. 




Hi 



tH,ath-\ 



VIII. Qu E t T ION a86 napmerei b^ ihs Prafofer Mr. AOi 

Let V := FP, H := s FE ~ 6. By the nature of the cirt 
we E« >/7ix—x3: = Pct = VP^ bj 
the nature of the parabola (becatife g 
the altitude of the whole pa(abola = 
3' thefquareof its lenii-ardinate, and 
all the perpendicular feftions are lim. 

parabolas^ ; and — x ni — xx' ^ = 

C area mjlm; confequeotly - X 
pM — kk't X = flux, of the folidityj 



vhofe fluent i 



4^"* 




Again (ince n«+^ 
cf the curre is iV" 



= y^P, whence the fiu!ci< 



x + ftx + i, or puitmg 
. j: I ; an d becaufe t •^m t + 
and Vni + iiJt = chord 



for aw+i) >"/€€■¥ 

= chord of the arch ; . 

half that arch; therefore (by Huygens's Theor.J the 

nearly. ConfequentI; 



mF7a= 
8V7 



c + f- 



= anx 



ofthefurface. The fluent of which (whea/= i\ i» (if: 
■iiHakebeinadel = ifi'34fere. ^E.F. 

Mr. Farrer, by a different method, only finds the foUdit 
«f the feement (without the content of the furface) " 
he makesbut t S^j ctibic inches. 

IX. QoESTioK i!t anfwered by Mr, F.mtrfin, at p. ]« >< 
40of his Fluxions, from whence it w^is taken ;_/ being tl« 

— ] J. + — gtc, — 90938 Sea 

an 340' 7101!' 44«o,i' 
Mr. Tarrer, Mr- KinsJIen, Mr. «'«/wf, aod Mr. Cellin 
ridgr con6rm the fame. 
We wrih the invtni 
e prolific, than 1 



ion of our worthy contributors may I 
3 fend us qaellions already foJvcd. 



No. 4J. QU E S T I O N ( A N S W E R E D. 

P. QufiiTioK 3B8 anpwerei ij Mr. Hampron 



Ii74fi« IJ746, 15746* 

~ i3»6ji ' ~ 1316J1' " JjaSji' 



+ XI. Question 289 anfitered hy Mr. Heath onfy. 

_Ic is evident, ihat, when the fun's nioiion is moft vertical, 
his iocreafe of azimuth is ieaft, and, confequenily of altitude 
greateft; and when his niocion is raoft horizontal, his in* 
creafe of azimuth greateft, and of altitude Ieaft. 

At 



;i. QpESTioN ■)^() oth:r%\iife falved hy ihi Rev. Mr. 
Cha. Wild bore. 

ireB Fiom tny foluiioii to the *S4th duty qucftion, tliat 
at all places nitbtn ihc polar ciicles, the vetncity of the Ihadow o£ 
the fiiinmil of an olijeA, iucrcafes fiom palTing ifue noiiti (01 foiiih. 
in lb« Antaitie) tilt it attaini (he maximum there detetniuici], 
after whicli ihe velocity coutinually dccrcafcs till noan, when it is 
tilt lead poQihlc, And vith regard 10 tliE diflcicnt gtcated velociqr 
on different days, 'lit evident lliii ihc cipcefCoa foe the maiimuni 
PIL^ xPExr'S + Pb — rPxPExrS^Fi-i-rP .Wll conti- 
mialjy iucieale, by incccaQng rS ot diminilhing the declination ; 
««nla)Ucnil; the gremeft velocity on the longefl day will be Icfs 
thin ihe mai'mum on aiiy other day ; the iiid maiimiim in- 
ciealiDg (id ill time and that of rifing coincide, when it will he 
infinite. 

There is likewlfe a time in problems of ihli kind, when the 
Vetddlj' of the Oindoiv, after being the greateft, derreafei the 
faddl, ivhich mny be fouml hy lakiug the fecond fluuon ef (he 
above matimum ^ 0. Ilut in due Inlimde both ihefc timet coin- 
ciiie at futi' riling, when tlie velocity being alw.ivs ioGnlle, de- 
CreATes, and that Dioic and more donly till iionn, when it iialvayl 
the Ieaft polGble. Aod the Time m^y much more he <Uid of tlie 
velocity wiih ivhich ihc altitude alanc increafcs. As to the velo- 
xji^ inih which the aiimuth alone inucafci, v-hat Ivlr Sina!^ 



I 



Ar IS each day, the fun's motion is parallel t« the bo- 
Vizon, ot ieall vertical, being then perpendicular lo th^ 
Aicridian, or vertical circle: theteforc the circular motion 
of Aiadows,.iii geoeral, is at aoon the faftcil. 

To find \TlHn the increafc of azimuth U lesil on any day, 
and is any place. 

Put p=i,QP, the tin's diftance from the pol: 
cof. or fine of dcclioiticin ; c^ 
%.y.P; i = co(. ors.ofUtitiide; 5, 

v = s.a7.im.0'i^A NowifrGaw 
ie i^e femi-diornal arc of a IciTer 
circle, it is /:vident that t^e fiici.'s 
motion is moli.vertical when angle 
,©2 1sleaft. or its cpf. Z©P 
greateft (the leiTer circle coin- 
ciding, at the point ©, with a 

greatsg 



I 



than ir any Tinall diftance x be divttlcd by the lime ~ in vbich 
it gone oyet. It will give v ihc Telocity of uniform motion it tt 
lime. Thsrdwe ilit fluiion of ilic lamuih, divided by thnl 
tlic timir, mud give the velocily with wliicll iht aziuiuth inciea 
at that tioie, or^ — ^^ i: (vide my folurion abeve. referred 19}, 

^^^r.;<^:..,. „ = i-», '"■'^-/■-'■€ . 

~Sjri — '- '* a miniinnm. WTiIcli nill esidsntl; be Icfi, ll] 

greater rP tLe fii|c of JtcliBilion is taken; and ihercfoK tl)i 
longer die days are, ilie Icfi will (Kc flowrfi iiicrcafe of aeimu ' 
be, »nd ciiafeiiucuily ii will lie leti on llie lonj-tft day ihin on 31 
oilier <Jay. Moreover, when ihe fun is in ilie eqiiinotliBl, i 

jninimiun becoming , will be left ai P£ \s Breater, hi 

tlH-ref.irc will be the leaH paf&bTc wlicn PE is gteatcfl, and (he 
^l'itudc = o, ot at fun-rifing; tbcriMbie on the equinnaial dap 
: fliimulh will tnereafe ihc Itowcll al rifinj; dm taft. Con'e- 
^Uently wlien the declinalitui is rmilli, ihe niiiiimnm will bt bc> 
Wte fun-riling, and tlicreliiie in tliul cufe ihc izimuth will Increaft 
After and falter fruin lun-rifing till omn, « lien it wilt !□ all caJeS 
jieteak ilie nncO, but nn [be {Inoriilt day llowcr i1^b-« 
w6er dtj, and on ihelongofl Eaftev. *■ 



Ho. 4j. Qji esTionsAnswered. a'ji 

greicer, at right angles with Q P); fay, p': y :: c ^•'■^ — 
a maximum, which is evidently whenj^ i. the line ofgo*. 
Whence, the azimuth incrcafcs (lowelt and ;ilritude fafteft 
when thefiio is due eaft,oD all days, and id all-places what* 
fiiever ; and therefore fliadowa in general move llowelt when 
the fun h due eafl; or ai fun-rife (the raoll ijaAeily] ia 
die fouthern deelinatioos. 

In the maximum ^, when p is leaft (the (iftc of 06' 36'" 
or iij" jo') (lie azimuth on thofe days iacreaf'-s ibe floweft 
of all other days, ani altitude faftdC: When«. uur fliadows 
doweft of all on the tongefl and IhortL-a days of the 

*L^i: 'J..^ ~„ft *. _T/:_^ n.,. ,,.t — - * ^ _ -l_^ 



year: the fun "due ca(t, or at riling. Bmwhenp 
increafe of azimuth, on that day, is leallJlow (atfunauecj 
anij the intrreafe of altitude the fealt fait ; and as the azimuth 



incrsafes its fwifenefs till noon, therefore our fliadows rr 
fafleft of all at noon, on the diyof the year when the fun is- 
in the equtnofliil. 

By creflingawire perpendicular (c an horizontal plane, 
and marking the circular incrcafe of the fct'ow at cquJl 
diftances of time, the truth of the foregoing will appear by 
infpedlion. And by this circular motion, and ilie fliorienin^ 
one of the fhadow, or by the increafe of azimuth and alti- 
tude togctJier, the fummit of it it made 10 defcribe a curv--, 
whofe nature is determinable, according to the latitude of 
the place and fun's dedinatioa. 

N. B. The increafe of azimuth being; alwa^i as the angle 
eQZ, and tlic increafe of altitude as itscerap. the Z.»©^ 
thefumof boihincreifes [viz. of azim. aniJ air.) will be at all 
times and all places alike; i.e. the fum of the circular and 
flioriening motions of ihadews on a horizontal plane will be 
every where Ciiuah 

The increafe of an azimuth is but' the fluxion of it, and 
the HoweA increafe of an azimuth is but the leaA fluxion 
oi that fluxion of azimuth; therefore if the angle of time be 
Cibftiiuted for (which flows equally) and an expreflion be 
raifed of the azimuth angle (by trigon. and feries) the fluxion 
of that fluxion made = will exhibit an equation, ihewing 
ifae azimuth properties as aforefaid. ^E.F.* 
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t'asi Ladies' DiaaiEs. [/^m/A] 1748. 

XIT. Question 290 anf-wtrtd h Mr. |. Aflu 

The ACS^r being formed, make ^IVSD = $i- 4$*, 
and Z DWS = iB" J4' ; tben circum- 
fcribc A SIVD wilh a circle : dr»w DT \\r, 
ihrough C, and the point Tis the town's 
iituation. From whence, by trigooo- 

and^5'=io-j7iifere- 

Mr. James Terey has given a concife 
and elegant cooftruflioa in ihe fame 
niannerj and fo has Mr. Farrer. And 
" "i folved by Mr. Bamfittd, Mr. T. 

'-per, Mr. CoUingri^ge, Mr. /fcWcc, Mr. Hjimpfi.n, Mr. 

.i«, Mr.£/ifar, Vlf.lVaiac, i\t. Kiigjlon. &c. 

Xrn. Q^uKsrioN 191 an/wered by Mr. All). 
vm^Is ^ is found between 48 and 49 ; put j — x)* ■ 
;'"* = - y^ ~ ^ . - per queft. (wliich fubftitujii 
neccSary to milie the following fcries converge).^ Let e 
= o'J. « = 77 ? = hyp. lug. 7. ra = ■6j, and ;» ^ tts loj^ 
»|jb « ~ log. i-Dj ; then (by log. feries) n 

«-;-.-9^-^ *=• + '■- s^iS-'sS*" 

And by reverfion, )f =:o'oso40<); v n — « ' =: v^=4!'J?J» 

&c. the lady's age. 

1 Mr. Turner exa^^ly fohed the fame by \ tabic of logxV 

nAms (wtiich is ihe eafiell and tiaickcft <a.\y). Mr. fi/rrfr^^H 

Mr. DUsn, Mr. ?r«/«^, and^Mr. V/,(// folved ii by anotlielf 

yutbod. 

I XIV. QoESTtOHi92fl nfunred ly Mr. J. Turner. 

Put x=:tlie pounds of the legacy; thenT7li=:»o? •■■ 
j,er queftion: or putting i = a'joi j8 &c. » J. il" — ic*l*'-' 
ty common logarithms: And by ait w triitls x=ty6is^ 
ijl. las. 3d. required. 

Mr, Farrer folved the fame by feries ; as did fevcrj 
Olhera; But as the folving of all forts of exnonfmi.il equa- 
tions by the tables of logarithms is prefer;ible to all othfll 
nieihodi, the general method of folutioD (liall be exhibited 
in ibme /uiure Diary. 

XV. Qj;es. 



»»'«■ QjJESTiOJii Abswerei). 

XV. QuKiTioH 293 anpwercd ty Mr. Hejlh. 
As ihe coniained liquor always bears a profortion 1 
(iderably yvcaier than ihc 
vaciTity, in ihe fcveral va- M -P 

nations of the form of the .^ 

calk (which fuppolirg but ■'r 

% to i) the Ereater llie va- / 
cuity, the greater wJI be y' 
the guantiiy of liquor, and ^ 
coniequentfy the fum of' 
both; thtteforc win 



ullage 



/^ 



„ , the' 

whole calk will be alfo xs 



M/jzr^ 



Firft, to find the cnl^nf offphrQidalfruJfiiws. Tet t = 
rr.-ihe triul. 4=r5i?, the conjugate of the getier. cllipfis; 

»Bd* = CZ.. By tha property ufthecurve, it: bh ■:-. — — 



XX : 7i~"~ /iLi; cwif'equantly ii — 

^Z)' ='f'^, (wlience */ = ^,--_^, , ),^ndnx " 
ri-flux. fruft, RGDHB {n being ■78J4) whofe fii: 
X- ■ — ; in which fubltituting for i/. 



- = the c 



t BCDHB, vMidh holds true 



whtniiis the fiigmentor fruftum of afp>.ere. ■ 

Theorem. Mjidph- the length of any fphcroidal cafk'^ 
into iht iuin of twice tlie Iquare of the bungdianiei^raiidcd' 
to the fquare of the head diameter, and that proJu^ miih^- ■ 
plied by 'sSiS will ^ve the content in inches ; or dtvideJ 
inileadby iD77'ii8, 0rS3t, JJ19 will give ihe conifot in ■ 
ale or mne gallons: or multiply inllead by '00091-837, or 
•05113J3, &c. 
K. B. If X be put for TL ; then the flux, fcgment D TH 

= ni X ~ ^, whofe fiuent gives the fume theorcni ■ 

RS above for the eontent. 

|ffow if c = Bi, d— BD, and x be put = Dm ; ihcti^ 
= head diam. x -i- c = bung diam, ii/dd — x 
■Jd'S 





%S* Ladies* D I AH IE s. [^Heath^ -1748. 

the content, a maximum. In Huxions and reduced, gx^ 
r+- j^cxx 4" Z^cx = dddx Jr %cddy where x 's: 44*1615. 
Whence head diam. = 35*1615, bung diani. = 53*1615, length 
= 65*0567 inches, and content = 41 9 31? ale gidlons. Again, 
put X :=:Bt\ the fe«5lion or furface of ullage, HtHy is an 

— — — — b 
ellipCs,whofe conjugate = a V^Jf — x^\ and ^(7 being x 

:=:HL/ify = LCyXhQntf:blf:: yy : '^ — hx + xx, 

4 4 

5/ 

and %y zr, •-T' v/'.v — ;:x = tranfverfc axis. The area fedion 

is 4/1/ X — — , andflux. fegnient/f5//4«/x x — v — , 

•whofe fluent 4/j/xx* — -7 — is its content (which when 

6 

^zzt becomes 4nxx x - — ^ for the fpherical-fegment, 

o 

as the other fegment * becomes nx x , proved 

TL vX 

alfo in Diary p. 45, I747)» But, by above, /z=— =====^ 

\^bd — if 6. 
= 87*4207; whence the content of the fruftum, or fegment 
HBH zz 34*99 gallons; conleqnently 384*3x2 ale gallons of 
liquor remain in the cafk. ^E.F, 

Mr. IVa/ne vrsLS anious in his method of fubftitution for 
finding the content of the whole Cifl<, and folutiou of the 
fame; but fent no theorem for the ullage. The Rev. Mr. 
Bak&r fent the fame theorem for finding the content of the 
ullage, with the above; but came too late to be inferted. 

XVI. Question 294 anfwered by Mr. T. Cawper. 

Let D and T be the places of the tender at the firft and 
fecond obfervations ; / and P the 

places of the tender and priva- . 7^/J5 

teer when the latter is ftranded ; /?• xv/ ''' 

andiStheftationof the.obferver. i^r // i 

Bytheque{hZ.r5Z) = ii<'i5', t^^ \ / '- 

-and found moving 1 144 feet per « pJ^^^^i^^ vi/L-^^^^^ 
fecond, SD- 18843 feet, and ^^^"^^^^^^—^ 
6' 7"= 14175; whence by.trigon. ^ ^^Q^s^^iT' i »/ 

7'/> = 5586, znd AS To -41"^ -^ 

pi'. Now the interval between 

he firfl and fecond flafties at Z>, and 7*, being 8' 16'/, and 
' Hod irom the fla(h at T^ till the privateer was drove aihore 

at 
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atP, by the tender at /, 35' 12V; by proportion of motion, 
Tt will be found 13767*^2, and /P — 1350*09 feet. Whence 
Z ^ *S / = So** 3 1' , the bearing of the tender about E. by S. 
dift. St = 3*04061 miles; alio the AoSP = 84^ 10', the 
privateer's beiiring about E. ^S. dilt. *SP = 3'zsi4 miles 
required. 

Ty^c? Prize Qustion anpwered by Air. J. Landen. 

Let 71/./ be perpendicular to the epicycloid J Mm, ^'^^ 
VI d another perpendicular fnp- 
pofed infinitely near the for- 
mer ; then the concentric arches- 
Mb, mc, being. defcribed from 
the center D of the immovable 
circle; the chords Ch, Cc of 
the moveable one will be re- ..vf 
fpe(f ti V el y = Ms, m n. 

From the center fl^ (the point 
where the perpendiculars Md^ 
nid touch the evolute) defcribe 
the fmall arch nv\ and the 
fmall right lines be, ce, being 

confidered as fmall ardics, defcribed from their refpedlive 
centers J and C\ the fmaJl right-angled triangles bce^ vno^ 
will be (imilar and equal ; be being = no, and ce = nv; v 
Cc : d/i :: Z.ndv : cCe. But fidv=z n Do -\- cCe. And 
calling y^C, tf = a; CD, b =126140 feet; /JB, x; we get 

, b^/aa — a7t b^aa — ax 
«^ = .A ; »ow, as 

^ ^ a -^ if ^ ' %b'^ax 

{Mm) the fluxion ©f the epicycloid; the fkent whereof" 

is. — T — V^;f = half the fpace a fpot on the convex ftr- 

face of the ftone will go throogh in orve revolution (wtien 
«•= tf = a) = 4.001 5 15, &c. Corifequently 8*00303, &c. feet 
is the whole Ipace defcribed. a^ each revoiutioo ; and the 
ftone revolving exadlly 1320 times, going up and down the 
raountaio, the whole (pace gone through by the fpot will be 
xo564feet, or 2*00075, &c. miles. 

Removins the ftone to the next point from the vertex, the 
gravity will make it defcend along the fide of the mountain, 
till its velocity, in an horizontal diredion, is the greateft it 
can acquire; when it will fly off, and defcend to the bot- 
tom, in the curve of a parabola. Puttliv^ a — •).^^ot€e.^ ^^ 



(«^) 



ax 



%Vax 



mouniain's height, t = dill. perp. defcwided, i =: t6^ f«et, 
a fpiict: perp. delccnd^ij in the i& fecoDtl of lime, ihea \//: 
»j : : V ■ »■*'■'* the vdociiy in the curve, which is to the 
velociiy in an hotizontal direction, as tbe tangent b to the 

the velocity in a diiciflion parallel to the horizon, whole 
fluxion redoced is xx — 1^ + ~ = o, where i = {« the. 
diflance defcended when the Hone ce^ea to touch themouit- 

The velocity iv'j' applied to — — ■ . the fluuonl 



■ ftf the arc, raves X — - , the Rusioa of ti 

whofe fluent is ~- X hyp- bg. ;< + ~5!^ X ! -^ 

— ~;i + — ^ ■ •^^'j^',^ - , 3(c. =: 3i' {when « = t''). W» 

to which 6" iS'', the time of defcending iliroiigh the par^ 
bolical arch, be added, the fwm is 37" 18"', the whole lime 
of defcent required ; and the ftoncwil! fall jifi feet from the 
foot of the mountain. $.E.F. 

Mr. Stone obferves in his Mathematical Diflionary, ihM* 
' asfemi-diam. reftinn circle : fum liiameiers of both circles 
' ! ! double iine of half the arc, touching ibc circle at rell :» 

. ' length of the part of the epicycloid defcribed by ajpoint 

■■■ jc the rcYolvirg circle ; if upon the convexity of the. 

■* refling circle. But if upon tlie concavity; asfemi-diam. 

P^Tefting circle, to tlie difference of diametersof the toticfa> 

■ • ing circle.' 

In a fern i- revolution, 180' of the moving circle touched 
the circle at refl; the douhle fine ofiis haifarc = 1 (its tad- 
being unity) I V *64o : 5181 r : a : 4'ooij-ij, &c. = half 
the eiiicyclotaal curve, as before. 

Mr. NiehoUi Dixon fcnt lis (from cor, b prop. 45 lib. i 
Principla Newtonian.] the fame propoitions, who gave lbc_ 
ijiace lira through by iliefpot 10364 feet; compuiioo it from 
1310 revolutions of the Itone. Our ingenious correrpondcQi 
Mr. -^J gave the fluxion and fluent of ihe curve, byiw»' 
difiVrent methods ; corfitmirg the truth of the. above folii* 
tioat. lie refers 10 Mr, Sione's Fluxiocs Cp. la? cor. i) '"i 



his firft and btft method ; finding the fluent of the femi- 

citrTC '- ; b = rad. reding circle ; a = rad. moving 

circle; and x = a vajiable chord, till it becomes =: diaiH' 
moving circle, or lo. 

Mr. Wiliiam H»!t»Jet!, aad Mr. Cett^im, arc true in the 
diltance travelled b; the fpot. 

Tbe Prise efio Diaries -aiai -wan hy Mr. LaadeB. 

»'be Edipfes calculated for 1748, hy 
Mr. Bulman. 

1. The fun ecllplcd Jar, 19, at j h. 17 m. in the morning. 
CooTequently tavilibleioourpait ofthe globe. 

s. The moon ccfipllidFeb. 3,at iili. 53m. mom. invHible, 

3. A great viiiblefolareclipie July 14. at ioh.43iW' mora. 

Calculated by 

rHiiII 



Mr. Turner, 

by a Eeoni. 
coo[trufl. 
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Mr. Cowper, 

Mr. Farrer, Sunder 

Late Mr, Bcigliton, Coven.'g 

Mr. Tur:!ir curioufly nbfervcs ilial tlie penumbta, ii 
great eclipfe of tlie fun, firft touehts tfic turth's Ai^^ ii 
"?*■ I j' north, and long. 7 "■""-" ' ■•■-- -^^ ■ 




t 



' ihe central eclipfe firffi emers upen the rivet St. Lawrencej 
• little to the ibuthwsrd of Quebec; from whence dJiefV*' 
log its coui-fe about £. N. £. ii paiTes over Si. Lawrence Bay, 
the northerniolt pan of Newfoundland, and the Atlantic 
ocean i and arriving in Ut. 57° 31' and lona. 18" 30' weft 
(where it approaches the nearefl to the norili pole) it theft 
palTes about E.S.E.ttaverfire the weftern iil« of Scotland 
over ihc midft of Barra, and the north part of Mull ; fo ovet 
Fort William and Dundee ; then crofles the German ocean, 
and paffes over Lubec, Glogiw, and Bre/law, being cen- 
trally eclipfed in the meridian in lat. ^i'* j' N. ana lo»^ 
ij^E. in which fitme longitude, and In lat. iE° 3' N. th6 
lower limb of the moon juft touches the upper limb *" ' " 
fan in the meridian. Then the central fhadow enters I ._ 
goes near Cracuw, and cioding the fouibcrn parts thereof 
eniers Turkey in Europe, and crofles over the Euiioe fei, 
Ibe Grand Signior's Afiatic dominions, PfirGa, and the eflat" 
of the Great Mogul; and finally quits the eaith-near 
quebar, upon the coall of Coromandel, 10 lai. 10° 
long- 77° 49' E. Eallly, in long. $5^ 30' E- under the 
tor, the penumbra quilt the earth's dill<, and the eclipfe 
tallv ends at the top of the fun's venicd diameter, whil 
bis laft rays are hiding under the horizon. 

The breadih- of the annular fhade is about T66jgeo^i 
Jihical, or 191 Edglifh miles; and the velocity of whif 
»ver the earth's difft " -■■-■ 

But the " 
place on t 
" "" over the dilk : Becaufc while the (hadow 



K 



.. j(t 10 eaft; all' the places of the earth are carried by 11 
roiaiiOD the fame way, which fallowing the motion of th 
(hadow with a flower pace, they d'lminiih the velocity of ii 
moving from them; making it move not above 3oi ftatui 
miles per rainuie. 

Jiu/J, /tpril I\th,.i7i7, J.Turnen 

Mr. Bulman fays accotdiog to the Chaldean faros, tb 

tJiis eclipie will return again July 15, 1766; and that it 

"^he fereateft vifible folar edipfe which will happen beftj 

■ lAarch si,.i764. Mr. .J(/w,Ciu^n, of Kt:nt,.fent an ex» 

I - MJculation fot London, Same other peribns, betides tho 

L wfericd in the tables. Tent calcaiuionsof tliis year's eclipfib 

which for want of being eorredl arc omitted. And we mo 

acknowledge the fiivoar of Mr. Co^upsr in offering us a cOj 

rciS and annual calculation tif the lunations; as we arc fori 

Jnsluniiiiwsfurl.iilyejr were omitted for thofe which wo 

^'O^i'iUlK.uiU iacouTiAcnt. 






tlQ.AS- Eclipses. jjj 

4. The moon vifibly eclipfed July 18, at iih, j^m. at 
nigh I. 

Calculated by 



Mr.'Bulman, 



■Mr.CCockfon 



Beg. 


Mid.l 


End 


Dur; 


Dip. 


h. m. h. in. h. mJh.m. 




Itj »^ II iAli 44 




4 17 








9jStl 6 


11 16 






10 13 


u 13 


14 .13 






10 li 

IQ 311 


11 35 
II J7 


11 45 

11 41 




4 4J 


10 17 




I* ,6 






10 3^ 


u 16 


It 40 






10 4J 


11 41 


11 .!; 


1 i 


4 40 




11 4> 


1* i 






.□3K 
. 10 6 


11 11 


11 46 
i» >9 




(neat 


ID 43 




11 i» 


» 9l5 *| 



London 

Edinburgh . 
■ Dublin 

Carlifle 

.Rocheller 
fI.ondi.n 
Mr. HawkinSj < Hanover 
■(Oxford 

^ Lambton 

J Durham 

C Feckenhar 
Mr. T.Cowper, Wellirghor. 
Mr Farret, Sunderlan ' 

.Mr. Haw kin 5 has confirmed the above edijjfes, 
(very judiciqufly) the appeararce of the (olar eclipre on 
Jan. 19. in lat. 43" 3!' S. long, 64' S' E. And alio tliat of 
the moon's eclipfe for leb. 1, jii Bofton, Carthagena, and 



The bell ohrervalieni of the &^ipft of July 






PlacM , 
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],ord Morioa, 1 




N.BrLtiiQ 


Mr..«l.OTi.aiid 8 ji iB'ti 48 i8 
Mr.leMonnkr, 1 





Aberdout Cinic m in lai. jC" 4', and long. «• ij' wrft of Edin- 

rgh C(illi:£c. The Eclipfe was obftmii m l« aanuUi io N. 

— '- Bcllin, Ftancfort, and mjny otlict places. 

A COM ET 

. 'as thi< vear obfrrved, ind an account of 111 moiioa ukn-vX' 
'^n in Cluaai in die luauthi of ApitV, M.a'^ , a.i^ V^t 



s6o Ladies* Diaries. {^H^athl X74S. 

1. Quest lOH 295, bj Mr, Heath. 

With guineas and moidores the fewed, which way 
Three hundred and forty-one pounds can you pay? 
If paid ev'ry way 'twill admit of, what funi 
Do the pieces amount to f My fortune to come. 

II Question 296, i^ Amanda. 

To find the lead number^f guineas, which' being divided 
by 6, 5, 4, 3 > and 1, reijpe^tivel y, ftail leave 59 4t 3> ^7 ^od i, 
refpedkively remaining? 

Ill, QuESTioM 297, by Mr, John Turner. 

What is the day of the month, and hour of the dky, at 
Rochefter, in Kent, (at which time a couple are to be mar- 
ried this year) when the degrees of time from noon, to the 
degrees of time from fun-rile, are in the proportion of 3 to i, 
and the relpedive fines of thofe degrees in the proportion of 
9 to 4.^ 

IV. Question 298, by Mifs Manlove. 

All the diflPerent ways poffible, in which a gentleman can 
place his fervants, combining them by i, 1, 3, &c. at a time 
are,96o799 ; what number oi fervants does he keep? 

V. Question 299, by Mr, Bulman. 

THiree to two, top and bottom, a tub's width I've found, 
Seven yards the diag'nal, as it iiands on the ground. 
With its gallons the molt; but in regions below, 
Where. 'twill take in three more, brother conjurers, fhow. 

VI. Question 300, by Rodomontade. 

What is the leaft degree of velocity with which an iron 
ball of II pounds weight mud be projedcd from the furface 
of oujr tarth, at ao angle of 40** elevation, whereby it fliall 
ifor rtturu. 

VII.Ques. 



No. 4J- New CLuE sTioMs. aSr 

VII. Question 301, ty Mr. Landen. 

If an infinite number of perpendiculars be let faJI From one 
end of the diameter of « fcnucirclc, upon an irfinitt- cumber 
of tangents drawn about it, and a curve piDes through all 
thofe ungular points, what wiJi bt th« length of that curved 
The area of int fpaie incladed betwixt it and femi-eircle i 
With die dimenfiuns of the grtateii uidiDate, when the faid 
diameter is = 30 iotbei ! 

Yin. Q^ E s T I o N 502, ly Upnorenfis, 

Obferving a horfe lied to feed in a geQiItmio's Park, with 
one end of a rope 10 his fore foot, and the other end to one of 
the circular iron rails, indollng a pond, the circumference of 
y/hifh rails being i6o ■'ards, equal to the length of the rope, 
~ ' quantity of ground, at molt, could the Iiorfe feed ? 

IX. Question 30;, l-j Mr. John Tu roe r. 

I If the axis of the penumbral cone, falling upon the dilk 
tlie eafth, makes an angle with the earth's diameter at the 
furfaceef 14°. (the angle at the cone's vertex being 31' 46') 
and from a point in that axis, at the diftance of j8'j femi- 
diameters ol the earth from the vertex, it is 64 fe mi- diameters 
to the earih's center, how much of the earth's lurface is in- 
cluded in the penumbral Qiadow i 

X. QoESTioK 304, B)' Air. John Hampfon. 
Requited to find three foch fraflional numbers, that when 



■G^oii 



Xl.QoESTiOM 305, ij Rofamond. 



but tmequal) 
._.. . , he fumofthe 

aliquot pans of the other? And alfo to find ihe leaft number, 
whofe aliquot paris fummed up, lliall exceed it by 7 ? 



XII. Question 306. Iji Mr. HeatU. 
long-difputed prize money, between the officers of 
Centurion and Glouceller. had been divided in the 
on of two nimibers [each of which being raifed 10 a 
T eiprelfcd I'v the natural logarithm o£\tvtti'iiM,'iK^^' 
iry Math. Vol. IJ. A a '^« 






I 

Ladies' Diisies. [i/wM] i 
be equal to the fiim anddifFereoeeof ihofe numbers'], Wh;, 
^vould be the odds of advantage allotted to I-ofifAiiroa' 

ifticers bejooyrg to the faidihip the Cenmrion? 

Xni. Question 307, ijMr.hMdea. 

_ Let a ball of heavy tnetal be laid upos one end of an h 
lizonial plane, of an indefinite lengili, round which end 1 
the plane be made to revolve downwards, with lach 3D ur 
form moiion, that the angle of incliaation may increafe 
any Riren rate : it is required to find what length the b: 
will defccrd along the pl^ne, before it acquires luch a vel 
city as will caufc it 10 ny oQ', and ceafe touching the planci 

XIV, QuiSTiOM 308, By Upnorenfis, 



A lady paid twice as much a-ptece for geefe, as fhe pi 
for ducks ; and twice as -iiuch a-piece for ducks, as (he pi 
for chickens, which cell together 1 1. 138. 4d. the fum oft 



fquares of the number (he bpugln of each fort y/M „_. 
What number of geefe, ducts, and chickt-ns did Hie buy 
And what was the price of each ? 

I XV. QUESTION 309, ij Hurlothundro. 

' Whit are the odds of battle, or the different ptobabili 
ef fuccefs of two armies going to engage, the chancer . 
each army for viiflory being rcfpeflively equal to the fuu 
raifed to a power exprefled by the difference, andthedif-i 
ference raifed to » power expreffed by Ae fura, of thof) 
(h^ccs i 

I XVI. QUESTION 310, l>j> Mr. Afli. 

Afpider, at one corner of a femi-circular pane of gla^ 
gave uniform and direfi chace [o a fly, inoving uniformli 
along the curve before liim ; Thelly was 30* from thefpida 
at their lirft fetting nut, and was taken by him at the oppolicf 
/;orii.er. What ia tlie ratio of both their uniform n ' 

I Pmze Question iy Mr.R. Heath, 

I On what day* of the year does the ciiy of I^ndon traw 
the greatell and Jealt numhtr uf miles, by the diurnal an 
annual motion of the earth ? And how many miles per ii] 
and hHo per boor about noon does il travel, when die 4^] 
^le loo^elt and Jhoneft in tliat place ..' 



1749- 



'Zltsjiions 



anpwered. 



I. Question 295 anf/uiereJ By Mr. |^ha Turner i^ 
Heath, n«r Wakefield. 

IT is evident, that with the number of pounds printed 
(by miftake) the queftion is irapofiible ; buc iuppufing 
I ...._j,j (_. .1 1.^_ —fornis me of) inftciid of ni, 

~ number of guineas, y = nultiher of moiJores = 

— by confequence.whichmuft be a whole number. 

— -, or - is a whole number; confequeniiy the 
eofi = 



inoidares, except paying the whole with them. Let - ^ m, 

then x'^^m, andjr:=i6o — 7 w by fubtHrutioa ; by which 
the grealeli value of w; — 37, when jf^jjjRnin, and v = 
I moid, ihe greiiten numbet of pieces. The firft term of an 
arithmetical progrtffion being 9 Ul, the latl jj3 (y), and 
the differeHce 9 [e) as it is eviaeni, then the number 01 terms 

=x" =: 37, the ways to pay the fiim of jjil. which 

being 37 times taken is z: 11987 !. due !o Mr. Heath. 

N. B. The inleimedi.ite numbers nre found by continually 
adding 9 tn the guineas, and fubtraftirg 7 from ihe raoidores. 
There will be but 36 ways, if the payment witli one moidore 
is not adraiited. ^E.F. 

Wc defire all thofe who anfwered this queffion, or any 
other wrong, not to be difobli^ed at our omilTion of iheir 
CaIuuoqs i being not againfl their iHioing in a proper place. 
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itt4 Ladies' Diaries. L^.;u/i] i;* 

n. Question 3^6 nn/wereti fy Mr. Heath. , 

It is a maxini, T/ul rvh/e numhtrs addid to, fublraae 
fivitt, or Tfiullipiicd into luksls Hnmleri, Jhall pr&ducc •whoi 
rtumierj : Upon which fundameniais thefe kind of quefiioK 
are naturally refolved ; though I have not leeo the raetho 

clearly explained. Let x = the number fought, then — — = 

I , are all whole numbers by the 

W, then X~€»fts a whole number. 
the feGond ii'liole number for the value 

a whale number , v ■ " ■■>— = . 

m = j/t—i; which fubftittited for in 

slue ol X, is X = jon — t for the fecond value 

by fubilitutiun 13 the value of the jd nnmbtfi 

and f ;; — 1 H is a whole ouniber, and u ^ a whol 

number; v fubfliiuting again the id value of * in the 4tk 

\tbole number, ^^ — -^ tcH— i = a whole number, v jk 

3 
IS A \Tbole number (firfi fuppofeii) ) and fublKiuting 

the »d value of x lA the jtli whole number, ^^ — ~ ^ is»~-i 
a whole number; fo chat n — ion — 1 is ihe general ralm 
after alTuming n = 3, by which the leaJl value of x^jf. 

Mr. RietntrdGiibiin] nf Pljmoulh has Ihcwn an etrfyftfi 
thod of finding the lead number onl y, to anfwer thefe kiiU 
of queftions. F't he obferves that ix 3 x^n j x fisryioB 
a number, which being divided refpeftively by t, j, 4. f 
will leave no rtmainder; and therefore 710 — 1 = 719^ 
leave the [c(|oired remainders, of t lefs than each lador* 
But 4beiogafquare of », and 6 a multiple of « and %, ' 
sxjxixj: — i=J9 the leall number lequiied. 

Mr. FiUesn has made exaflly the fame obfervation ; and 
ftlfo Mr. James Terty of Porifmouth. 

Mr. FflrMf giv^s x^iSof — i, where ? is a tvhola nonj 
bcr, for the general value tify; which it fetmj is accordil^ 
to Mr. /(flW^w'j method : but the next vjlue "■' 
tp, which Mr. Farrrr's equation docs not find,! 




w 



No. 4*' QjJ ESTIOMS Answeheo. 3(j 

not [rue, as is proved abo»e. This Eentlemao obferres, tliai 
this qtieftion is of like kind with one in anuiher kinil ot' 
place J to which we did noi defign any refemblaiiiie, nor con- 
lullifd Tuch pHttern, if wc have done any honcur. Mr.Cn/- 
\riJse, Mr. Hart, and feme oiliers, folved this qutftion. ' 

.I.Qt;E!Tio^ 297 a/i/^wm/ ij- A/r. Nkh. Farrcr. 

'tet « = s. lime from fun-rife, then jar — 4v' = 5. time 

from noon. By queil. 9:4:: jx — ^x* xx; hence .t^: — 

= ■43:0117 = s- ij' 39' ji". and 3x — 4x3 =-974»7S6 = 
s. of 76' sV 36' =,Tti. ^' J4' lirac. Hence tht ctiemony 
begun at 6 h. 51' 6" in the morning. © rifes jh. y' 17', afcen- 
fional diff. r^ ii" 38' i," lat. Rochefier ji° 2S', from which 
the fun's dedin^tion = 9° j;', anfwering to Ajiiil 4tti, or 
Auguft 16th. ^S.f. 

Mr. Gibhaai has folved this ((iicftion by the nieihdd of 
trial-and-error; theieby proportioning the truth very ex- 
aSly. He obfcrves the udvHntiigcs ot trial abovi,- the ufe of 
fcri^s, in many cafjs. The fi.ne wuS folved by tlie Rer. Mr. 
tattr, and foaie others. 

rV. Question 298 fihfd !y Mr. Collingridgf. 

Lei K=dic number of fervants; then, by Mr. Stunt'j 

Mathematical Dictionary, — ^— ^^ = s*°"59' "" ^he pof- 

£ble variatrons of the fervanis; which equailLin folvcd, xss 
7 fervants exaaiy. ^E.F. 

jWr. Turner folved the fame ; referring to "Wolfius' Ele- 
mCDta Mathefeos, p. 30J, for tlie equation ; which howtver 
n eafj to be deduced trom the principles of comtiioAtioo. 
Mr. rari-er folved it likewife. 

V. QuKSTioN 199 anpa'crcd by Mr. James Terey ^ 

I'ortfmouth. 

Let Ca = T=.d, AB = I, then 

CJJ = T t.perqueft. alfoB£-=5-\. 

Then V./.^--_|^vY = CE. Now 

V'xiK V";/;/ — TJ-^'- >: 4J'3i3864 
= content in ale gaJluns, a inaxj- 
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tn^XAinum; 



LADIEs'DlARtEt. -f ^'■"*3 

io Stixions and reduced, ■ 



t 



yirdi=:.-?Si and CD = 4-!T»j8ogjj, CE =4-o4i4ii) 
yanli The content !□ al; gallona = 173K3-71U«3 &c. B 
to hold 3 gillons more JC/ii mull be a I'phetical legineB 
coQiaining 3 gaHons. Le t Ff- - ^. ,JF=FB = i. Bj 
theorem, -jijija^ &c. " 5, w -r s' = com. fpher. feg. 
nanibers z' +ii »8 z:3"(y4fi]0'» 367. where3= '01)098140* 
yards. The djaraeter of whkk lpliere=:ii9<o*4toS[i & 
yards. Confetiuenily, if the brim of the luU is pUc. 
•ioi4os yards from ihe earth's center, ii wfll hold 

Mr, Bamfiftd has found the diftancc .*-3m th&easih'* cean 
citifily the Tame 10 a yaid ; but his ligure wiH drawn 1 
large, that we were oblige-l 10 omit infemng nis aalwer : ^ 
we omii other anfivcrs 10 qneiiiuns on accouitiot ihcuid 
fize of the ichemci diiwa. which toquire loo much ttine s( 
Itouble 10 alter. Mr. Baker i Icheiae was very pruper, au 
Ilia rittiitioD very eleg.tnt to tiiia queilloa; Imi we cannot 11 
ftrc al) good perform an cea. Mr. /■frr.T'? figme was u 
Itrge, Mr. Hamnf-m and Mr, H4mbel fent tis their fulution 
** Siilman the propofei died near ItuclicAer, in Kcr 



ff 



lbs t>rot!icr conjurers) a Tcry honert, odd liind of perloo. 
Vi. (^u 



100 fiilvf J by thi EiifUenI J. Lande 
Ktar PeI«rboroitgh. 



T,« f be the earth's center, ear the fo! 

■ jtdile'sdireaior, andaa'/iis trajefiory. 

[ Siippufe ed, ef indeitiitety near each 
wher, and call ca, (the earth's radius =3 
aiooaoci> feet) a; cd, x; j^'i feti, i*e 
velocity gencrwed in a ftcond ui the 
earth's I'urfdcc, i; vihe »fIociiv in d; 
y^ht rtqaired telocity. Then tiic cen- 
tripetal fuKC in d will be — p (being rt- 
«ipiocaily raihelquare of the dillance from the earth's cem 
and the force to retard thr motion in the dlrefliun df, ^ " 

[^fhisfeiaiding force dratm into the Huxion uf ibe limr, I 
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— I' ; ttierefore vu = — — ^, and the fluent — =: — : 

But in n. (c beina; = K, an J v — a) the correct Bueni gives 
j- = V^rr— ia*i-i«'*A~'. After an infinite lime, * 



ivill bi 



jfinitely grent. and •/p'f—ial 

sl^fnialJ, and tLcrcforc may beput ^ 
I iz is notliing in refpcfl of llic vdue < 
■.y/tiiK Tlcnce, wiiliuiil rcgiird lo iht 
body be projefttd ("ri)t 






Teflion wliatei 
will carry 
MtB. ^ E- F. 



abore the boi 



r'Ai— ■ iiili- 
1 which cqua- 
und iheHiore 
e of direftion, 

y d;- 






V, John Tiimsr of Hc^th, /c^/ ui Hi Soluiio: 




txx Crepreferrt t!ie«fth's center 
pofed to revolve in 3 click at 
the fuperficies, the angle of ihe 
projeiSile's elevarion £anB 40". 
andaidngent 10 tiic parabolii;"! 
cur^e qPIVM /", The JLCPm 
will be jo", llciimg fiill Cm per- 
pindkiikr 10 Pill) whoTe cum- 
pjemeBt to iSo" = 130" = angle 
niPb. By prop. :7 and coro!. of 
pirop. 16, NeiMon's PrijiL-ipia, The 
axis of the psrabofic (rijoflofy 
■will be parallel «, P b, piSw^ 

ihioughij and likemie the hitos TcJluin of the orbit := 
iCP + ^P'i = »'3<7i femi-dian sclera of rbe earth (kning 
fall Ca perpendicular to Pi) ajid the focal dillance from ihe 

=: -jBiig ftmi-Hi^ineter!. Latlly, the velocitj of a 

, loving in a. circular orbit at the earth's fuperficies (by 
prop, aforefuiil) is fuch as would carry ii tBiOUgb cpj 
. M itnifornJy, <n etch fccood ; tiiertfore, i/ j' = Ttlcdty ■ 
tbe p.irabolic guive at /', we have (by prop. 1 j, jj, and f 
'the fjid Prircipin) As i4'ic64 = 'sHtrx i! » j i'J472, 
whence .r — fi'qjS rr.ttt), or ab6ut 7 miles per fcconci, the uBi- 
ftjtni uelociry with letich iltcfeody 'muH be projefled fiom P 
in Ih^ given angle of ck»Ktion, not 10 rtium. Or, (irice ii is 
dem"hftr;iicd (i/v the writers on phyflcs) that the lelocily of 
abo'ly niofin^in a parabola is to the velocity of abedy 1 
morinR in A citcle, at the fame dilbnce from the cmter of I 
force. .I* v'a to I, v 4'fla « i'4*4' — 6'^sft TOsSits, ftst ww^ 1 



us Ladies' D. AH I IS. [//i-.7f^] 

VII. Question 301 aiifwend iji Mr. Landen. 

Tt ia eafitv prosed thnt chi; perpendicular Jp Is alwa.ys 3 
its fefpcaive ibfcjm .■IIS of ihE ftml 
rirde.andthe Cp^:~ ^tCl. Then, 
\y.-hp be fuppufed infinitely ne.ir // 
■ ' ip OT AB be call«l x, and ,? 






:= the infinitely fmall arch pi", and the. 



fluxion of tbi curve = v'i"' ' , ihe fluent of whlcli 

corrcfted is *a — J ^/^, sa — \ax := length of the curve % 
which, when i = » a, in the ptefoat cafe, is etjual to twice 
ihe diameter AD, or 40 iochcE. 

But \x M Cptf) - ■■-*■■ ■ ■ =: - ^-^ ■ , the fluxion of 

the area; whofe flutnt, by Mr. Cotes' 6ih form, or Mr. 
Emetfon's icth and nth forms, is \aa t arch of a circ le 

whofe raJius = 1 and oat. fine V— , — iax"* V*" — x 

— \^ 1/ ia — X cr area fought; in the prefenT cafe ^ J it 
area of the femiciii;!e, when x =: na. Confequently iW 



I :fer th fgrtei^ a rdiiiale, the proportion is a ■.'/i.Hi. — fis 

WiH X > ""'' =apyordipate. hsfluxiijnbeingraadft 

so, ,\'=:4^^ = rj (though ;=iO), w'lich being fiibft it iitej 

for X in tlie exprefljoo of the ordinate above, then x 4 

will be the greatcft ordinate in all cafes ; but in litis cafe ^ 
11'9303 inches = bp. ^ H. F. 

We cannot help admiring this genileinan'i art and faga- 
eily, in performing what Sir Ifaac Newtcn ntuA have com" 
m<;nded. And as we linow him to be acquiinied with iiioft 
of Sir Ifiac Newton's excejlenciea, great things aic proniifed 
from his genius in the felencts. Mr, Farrer ftnt us a flmci- 
onary folution to the fame, with the true numbers; bucas' 
the gener,.] fluent to ibe fluxion WIS not found, we could 
Dot fee the ufc of ii. vm. Qi-ii. 
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VJII. C^wEsTtON 303 anf'vjtrcdby Mr. HeaOi. 
Let a31 ihe rope be wrapt roond "lie raUs ef ihe pond 
vopatv, andthehorfe 

wrap his rope from 
1- (where it Is fi«d) 
in the track of vnm 
FCfflFv. then the 
fD«e FGHIF. de- 
dufling the pond'* «- . 
lea. is ihe greateft he Jj 
can feed. When his 
rope is completely un- 
wrapt at G, he de- 
fer! bes the ie mi circle 
CHI, with r3d.vf»' 
~ itia yards, the areti 
of which = 4oiiT<g 
yurds fquare. Then 

he heglns 10 wind his rope round the rails the contrary way 
to the former windinjj; defcriWng ilie track IFy. Gmilar 
and equal to the track vnmFG, at the anwinditiK uf his 
»cpe. TefiaHtke area he defcribts, at aKi^inding, er liind- 
ing? Put r=rpond"s rad. = j 5*46473 ) yards; a=:anyatch 
of the pails unwound, fuppofe v« — en, and s its fluxion =: 
ep. Now, liiilefeftorro/i 1» ihefluition or next increment 
of circulai I'poce rvo, as little feflor piim (with radii of 
curvature pa, pm) ia the ne«( ircrement of the fpaceioB* 
Both feflors, wheti infinitely litde, being iimilar, fay, r (re) 




'.eUp)::z{c, 



- =»iB, the Suxioo of tlie involut 



arch va, whofe fiueoi is ^^—•. but feflor pnm = "- 



flux, fpat 



', whofe But 



= (when z =s lio) t 



aiSoB'jrj yards fquar;, being area (pace vnmFGvt^pni; 
when the rope ii ([uite ui: wound. AHi> f /=/7p<ii'=in'4» 
^iLidi, befl (ijund bv tri^l iind .1 table of logarit)ims (_fcries 
and (he reverfiun of ff tics htinglcfs certain and expeditious^; 
whence area vmnyt ijpev:^ i)M<,fi fciuars yards; whenet 
area GvtfG = i7^^4'ii? by fubtHmiiim, to which adilinji 
area r?^'= ior8-j8 gives i!tc» = '6o =area f/of^FC;. wliiclj 
doubled and added 10 femicirclef/W/n.ake jC.«.<7S6 fqiiate 
yard* = ija. ir. tip. And length of the whole iticit =. 
liors* yards. H.a.\»mtG^Giii~-t'^^^- '^■^ 



Vc.. 



I 



•JO L A D r S »' D I A R 1 E s. HHeatH 

Mr, LanJifi Cent us an exafl folucion by another loethodi 
which are all the foliitioas givea. 

IX. Q^uBSTios 303 anpu.ered hj the Rev. Mr. Baker, 

I. In ACBrf there is eivmi Z(75?=a4*. and CBi 

1 fcmi-diameier; whence (byiiigonO^g 
— '9tlStS> and Cj^ ■406736. 



above; whence Pq = 63'998t andl 

Iti-^gij. Now Z qy.i = 16' 13" ^ 

(ZCK?=) 11' n'give the ^C^D = 
4' i6", and Z Cf,^ =: 17' jc-". 

3. In As CP'D inAC^A CV = 
711-4993. CD = CB, and Zs CKD and 
Cr./as above; ihence Z DCF- 9" 59' 
fere, and Z A'C !?=Si' li', which adtfed 
r= qi" 11' = arch Oo 4- arch 0.:/, the 
ntity of the eartb's TuTfaceincluded in 
the penumbral Ihadow. ^ E, F. 




X. QuESTiOM 30^ anfuifrid hy Mr. Landen. 

. Tliis gentleman puts ay for ihe ifl nnmber, z x for the 
iai 3f Tor ihe 3d, p^z T.r the Turn of ihe ihree; zi for 
fide of the iftcube, irfor ihe fide uf ihe id. andzj . 
ijde of the 3d, and lb proceeds to equations; from whencq 



er, he deteimin^'S the 3 



-.491J 4913 

i^room th^n wc !i 



49 )j 

i(l rcferve his method /or mi 



prcfert- 
Mr. Farrcr informs us, that ihis qticflion was laken froi 
Braoker's Algeb. where she folytion may be feen at targe ; ; 

_494_4_14 i *'-6>)t< ' 

ijjiij?' a3iJ6j:' »3Jifiji 

, ... ^ ^ 49»3'49U' 

tbei ofhii numbers fciit. 



: she folyt 
fays that one ftt of numbers la 

Mr. WflB 



ae(ides 



XI.QvESTios ^Qj an/artreii iy Mr, h^adai. 

Put 4X for one of the amiable ntimber)) and 4jz fur ihe 
other, x,y, and= being prirarti wefliallhave 7 + 3x:= 4yz, 

or x= , and 4* = 7 + 7J + 7 z + 3 J = = -^^ J 



bence 3 = 3 H — — -. Now taiingji = j, z will be= 11, 

andi-=7i,4x = aS4, and 4^13 = 110, tbefirft and leall ami- 
able piir. 

Tliis gemleman^irocceds in a new method of fubftiiution 
/Ihewmg the delefi of the prelent method) and finds 1E416 
iind tji^i the oexi amiable p^ir, And 9437056 and 9363584 
for u third amiable pair. And then gives this general nde's 
if 1" (« being an affirmative integer] be taken fuch, that 
J"*"— I, 6>^a''~i, and 18 n i*" — i he primes, then 
i""""' XI3XS*" — I fliall be an amiable number, and 
»"+ ' K ; )( i" — ix6x j" — I its amiable correfpondent 
or partoet. 

N. B. Mr. Store's theorffm. in his Mathematical Diflionaty, 
■/or finding amiable mimbeis, is erroneous. The abin'e true 
Tule is (aid by Mr, Landen to be firft (hewn by the famous 
Defcartes. 

The fame it^cnious gentleman proceeds to the folution of 
«lie id part of the qiieftion, put ting 41"= the numb, fought, 
.1 being a prime, and >i an athrmative integer. 

7 +7. ■( + 7 *'+.... 7. \* ' 4- 2\" is the fum of its 
aliquot parts, which muft be = ^x" + 7. Therefore x" — 

■jx— 7*;'— ...jj.-""' =- ^^- ^ = 0. Whence 

*" — 8,v" — ' +7—0. Herrin, if n = i, .v will be = 7- 
Whence 4x7* = 196 the letiit whole Bumbi:r, whofe ali- 
""[uot parts fummed up (hill excetd it by 7. 






;II. QvESTion 306 anfi'.-eTcd h ^^r. Healh only. 

Intlead of each prDponional niin.ber r?ifcd to the power 
cxprefTtd bv tlic natural logarithm of the other, it mould 
have been exprelTed rn^t exlrafleJ, or e^icli prcportinnal 
' r raifeil to a power cxprefTed alfo by the io^MviVan. 



I. fti>iKs' D.ABIES. Cr,'.-atlZ W 
rooiofthcotlier. Tlienpiuiing*: andzfDrilicnambers, * 

; + s, and t :r x — x; which reduce to *^ x-f-zi 
•nd z = K — s* ■ ' ; and if i = •'J«5 &c. then x 

. .Tr''" , and z = x— ai"'" ; whence, by ihe tj^ 
of common lofiarithms (performing beyond ihe art offer! 

= 3*8761, and 3 = 1*1199 fere. And htact: ihc odds 
proponionuf paymeotarc as r8jij4 to i. Aa the queftioa V 
mpreSedx =x+i, and e'*' =» — «, where, ifsqS 
(be Uloucslter's Ihare of prize money, in the firll eqaitii 
ibeo X, in the f.inK ciiuatioo hiLs an impDilible value for 1 
CcMiinons lot. ^£.F. 

We lliankMr.rfli-r^rforhia obfervwion on this queftic 
truth being always welcomt 10 us. 

XUI. QoLsT. 30; aiipa-ered hj Mr. Landen the Props) 

When the velecity of the ball, in a direiflion patallei 
ihe hori/on , is tlie prcaielt it can acquire by fuch a defceoii 
the ball will fly off, and describe a poiuon of a parabola, — ' 
which the plane, at ihat inftant of time, will be a tangi 
Tejind Ike /aid yelocily. Put a = angular velocity rf 
I ~f lane per lecond, meafured by the acch of a circle, " ' 
I .rad-=: i; ^=^3iyfeet, theabfoluleforceof giMiiy, 
pmcj by the velocity ^eneraceilin a fccond; x^ fine of 
of inclination; rad.being=i. The force ot gravity to a 
rate the motion ol the ball along the plane= Axi the ablhlitj 
gravity being to the relative gravity of the defcending kA 
as rad. to line of ihe angle of inclination. The fluxion of ia 

I velocity aiong the plane =i-^ -\ j- -^ ■ ;^. , i, e. theaccq 

gating force drawn into the fl imJnn of th-.- t ime. The Rtiej 
of which correfled is — X i—Vi^—Vx = — x vttfA 
fine of the plane's inclination, fur the velocity Itl'elf s 
this velocity is to the velocity in a horizontal dire flioiTj 
rad, to c of- anftle of i nclination. Tliertfore i 
!:— X r — Vl — 'x : -—X v-r^^^^^T^x*. the I 
Jocity of the bnjl in the faid dJreflion ; the fluxion of vmA 
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bLiDii "i^'le = o, and re.liiccd x = Vit "he line of ihe ancle 
ofinclin«ion. when the bill quits the plane. Tajindti^ 
length thin d<:fasndid hj th: baii along ibt plane. Mulliply 

Ihe velocity — X i— v*!— *i' by — — — the fluxion 



of liraej and we hive — X i — xi' '— i k jc the fluxion 
of the faid lenetb, whofe fluent is — X excefs of the arch 

ofacircle (rsd. beinff unity) above its fine jj; which when 
X = \/', will be the len^ib required. 

CoROLLaRTi-TlievL-iofity uf the b»ll along ihcplane, at 
IlS becoming inclined in a y given anyle, is tlirefliy its the 
time it has been in mociun, or reciprucjily as tlie angular 
Telocity of the plane. 

CoRoLLAKv 1. The length defcended by the ball along 
the plane, at its becoming inclined in any given Jngle, wjB 
be dircflly as the fquare of the time it h^is been in liuiiun, 
or reciprocally as tlie fquace of the angular velocity of the 
plane. 

CoROLLAHV 3. The ball *ill <juit the piaae when its angle 
of inchnaiion becomes e qui 1 to 613", let the unirurm angular 
velocity and the force of gravity be what they will.* 

XIV. QoESTioN 308 an/wr?i *v .Wr. James Terey. 

All the numbers whofe fquaies equal jifi, are ealily de- 
Puiting X, V, and 2 for the number 
of gCLfe, duclis, and chicken, and 
V the pence p^id for ihu cnicken ; 
then, iiinong locne of ihofe j uum- 
faers (varied fur gecfe, ducks, and 
chickea) 4V« -t- luj-l-tJ: — 400; 
— a wliole number ; which oriJy ad- 



I 



• Mr. t^Kilen rcm.irks that thin qurtlloa ii not light, but that a 

itOe fnluiion auy he made oul trom S:Bi/>/tii'5 Ftuxiotii. He 

faiiber obfev»et chjl hi* folution to ilic prizr m-elljoo DiJrj.iT^T 
M not emirrly tight. The lliieot for the time of dsfccuding alonit 
Ac mounlain^ fide would he mfiojtc if ptopetly cotrtiSleJ. The 
flonefliouM be laidat li)tne dillaace IroBi the cupof ihcu ' 
.^ttwrwile n •ill ust nunc. 
HMrr AUti. Vol. II. B b 



out 



fi3g«fe -i fis. 8d.J 

of -J ti ducks > price of eacb < lo > . 
d 6 chicken } C 5 J 

r^s.id.-l 
s 1 o{ >. Amountm] 




9 8tel« 

jdLitks > price of eacli 
14 chicken J 
way lo il. ijs, jd. 

Mr. 7. TurKfr, Mr. C'//;/,^! 
/■/;Vi-fl», and others, folveil the 
and Mr. Hampjbii in ihe variel) 



, Mr. SatK. Atirn, 1 
le; but only Mr. Ti 



XV. Question 309 anfw^-rid by ibe Piopefer. 

Ralfid to a ponmr, t)c. (hould hare been exprelFed rs 
tKtreeiid, i,c. Then, if v and j reprefent ihe tefpefti 

"chances of cacli army far viflory, V+y\ = 1 



+' -. 



whence v+y — v 



inAv- 



and y = '1590 very corteflly, 
may be proved by a table of logarithms; which Humbi 
were noi a liitte curiouB to Jeterroine, Hence the odds 
b.ittle are as ^^HJ^ to i. 

As moll perfon5_ of icieoce are but litde converfunt w 
thefe fort of ef|u»riors, it may not be improper here 
fold the myHerv of raiting powers of all forts. And x. 
deeimxl raifcd to a decimal pouer produces a.greater »ali 
than the root. 1. A decimal raifod to an integral po' 
"producES a lefs value than the root. j. Anintegei '' ' 
^ decimal power produces a Icfs value than the roc 

ry fmall powers of quantiticj 3| 
iroaching the value of unity, x" is leaR 



fold the mynery" of 

deeimxl rajfcd to a 

^» than the root. 1. 

^^V "produces a lefs valu 

^^V ^ decimal power pn 

^^^■Jiroaching the value 

^^Hiir a decimal is nega 
^ To determine tht 



£911 coitcftlj 
The logaiithi 



a'joisSjcg See, 
lOf a decimal is negative, or To much lefs than nothing. 

To determine the value of the unknown quantities in a 
exponential equations, it is convenient to fuppofe the le»l 
qn>ntity unknown = 0, and thence to find the value tjr t| 
lues of the next greater, noting the error in the next equi 
tions. Again, fuppofe the value of the lealt unknown quui 
tiiy= r, and thence find tlie value or values of the oen 
greater ; noting the quality of the error, in the next equMJ 
~ Afrbeibre; aadfuon (oic, ao,3cc.roT tbeicafiT«Hn,l 
./I 



No. 46. Qjj ESTiONsAsswsRHtr. ifs 

need requires. Or fgppoiing the v^ilue of the grcateft unknown 
qumriiy to be r, 10, 100, S:c. determining the value of rtie 
Oexf lels uiknown guantiiy to each fuppofition ; at the lame 
time always denotiiw! ttie quality of ecrors. by which the 
trai; valup' of the unknown miantities are determined by a 
table n' logarithms very exaflly. 

N. B. T[ is often very enCy and convenient to fufipofe the 
talu- of one unknown quantity in two equations, in fuch a 
manner ni that by ic the otlier may be determined in a 
.whole number. JfurUtiuadia, 

XVI. Question 310 anfaitreJ iy Nobody. 

Mr. Farrer fent us a folutioo which was not true. Mr. 
Landen fent us a true method; but ihe calculus being f* 
operofe, it was not wruught out. And no method appear- 
ing to us yet elepant enouijfi fo"" a place, it will be next year 
before we (hall have lime to catch the folution to this famfms 
frderand flv queOIon. The ratio of the motion of tlieinfetts 
are lilt!!: different frum an equiility; though a certain nen- 
tiemnn makes rh" motion of the chafing iafefl the Qoweu, to 
overtake the fly.* 

pRiieQoElTioN anfiatred hy Mr.BiZXh tht Pmf-^fi,: 

Anno 174', June tSd. roh. 17m, and Dec. i8d. ih. aim. 
bv authentic tables the earth was in the aphelion and peri- 
helion points of her orbit, or at the greateft and lead dill. 
a0; her mDtion (by defcribing equal areas in equal times 
round him) being at thofe times of aphelion and perihelion, 
(later by 9 hours than according to Street's Tables) the 
flowell and quickeft refpcftively: 

By thf equ;ition table of the earth's orbit, her true diurnal 
motion round "^ at coming tro aphelion is j;' 11' [eanb re- 
tarding varioi;(ly from aph. to perih.) and true diurnal mo- 
tion cnming to perihelion' 6i' lo" (earth accelerating vari- 
oufly from periii. to aph.) Now allowing lo'' one-half 0's 
mean pariiHax. or angle at O, fubtendtd by earth's fenii- 
diameter, then bv trigon. 19644 earth's fe mi- diameters is her 
mean difl. a0: being then at the conjugate end of her 
orbit; which did.iO =length of the femi-ttanfverfe. 

Mr. Flamfteed's eccentricity of the earth's orbit, or ©'s 
focal dift. a center of her orbit is i«9» fuch parts as femi- 



iLii quetiion may be feen in the Mi((i<iri*l\do.-n- 
Bb 4 



1 



Ladies' Diariis. IHfuih'} 
fverfe or mean dift. is looooo, confequemly looooo ?fl 
ifiot : ; 19644 : jji'j? earth's femi-di ^meters, the O's iru^fl 
dill, a ccDier eitrtli's orbit : whence 19976*3; and iq3ii'6ys 
femi diameieis ate the earth's grcaieff and leaft diit, a ©, 
And by her defciibing equal eJlipiicd fedors round hint 
each day, with the telpeflive angles (7' u^aiid fii' 10", aS 
before obferved, the correfpondent elilptiail arches, wblch 
maybe conCdered as circular for adsy, will be jji'iB amt 
j43"fi &c, femi-diamcters which the carih's ccoier goes orer i 
m »4 hours, when her motion is lloweff and fafteft. Whence^ 
by allowing the earth's femi-diain. — 3967 miles, her centef 
goes over at fiUcft ^6794 miles per hoai, 946 per minute, 
and almolt i& tmles pei iecond \ an amazing A*irEne& ! Alfo 
at her Ilowtft rate, jn aphelion, ^4^23 milts per hour, gijj 

I perminuis, and ijperfecond. 

[ . Anno 1748, June jd. i6h. j 4m. 46s. and Dec. gd. iilh 
Sm. ei|Lidl time, © enteiB Cancer and Capricorn, the t 
^pefllvc mean anomafics being then iiS. 11° »i' ij" ai,-,^^ 
S S, ai« j6' aa" (bv HalJey's aod Flaiwfleed's numbers), 
whence vae proportior.aj dittances of earth a sre 10167 
and ^iu rerpe^iv7iy, ttnd theiKC the true dift;tai:es 1997 
aTid 19314 earth's femi-diameiers (by multiplying 19^^41 
conftant multiplier, and eulxirig off 5 fig,); and the earthi 
(iiurn!il angular moiion round being 57' 11" and 61' ^ 
refpeflively (by tables of the earth's orbiti to the faid radii | 
cot-ftquentiy the aiclits refpeiSivdy mored over by thi 
■ 1 center, when the davs are fongeftand Siorte<(, ail 
[c aod 34,1 '554 iccfevni diaBK-ters of the earth; rtttrW 

_._, tl> her (lowcft and fjlttft motions as :iboTej (he bdr^ 
iftt ihofe limes but a few days from the aphdion and perths 
lion points, 

N. B Anno 1748, March 19 d. ih. 4ini. and Sept. lyd 
I jh n m. the mean anomalies of the earth are refpefliifel 
panel 3 degrees when her mean andtrue places tiifcr th 
nc&, viz. 1° it' %o'; about which times Ihe neither acce 
leraces nor retards for foinc days. . 

Ta find the diSanee ira-jtUed aver h a foot on the tarl^. 
furfac<> for a day. 

The earth's radius bearing fo fmall a proportion to he 
dilh a ©, Ihe may be conlidered as revolving I'irwsrd in iK 
diteaion ofa (Ireight line, for a fmall interval of time, will 
a ptogreJlive metion as p, to i rotatory, or over jjt'ij an 
345'5J4 femi-dismciers refpeflivelv, on the days about iH 
folftices of Cancer and Capricorn ; to each of wiudi dJIlaoc 
If ionvardfhcDaknbtit onenivalutian. ' -"■ 



No; 4^. QjJ ESTioMS Answered. 

Put a •=. M^^ the diameter 
of a circle generating a cycloidal 
cnrve, with progreflive motion p, 
and rotatory i ; x-=i Mm\ then 

ovi = *\/ax — XX per circle. And 



*i7 



MK\ 



fluxion arch JEozz 



ax 






whence 



pax 



a V(t ^ — XX 
ax 




whofe fum 



%Vax — XM. 
•rz flux.. (7 i?; and flux. om:=. 



a — %x 



X Xi 



XX 

ap -h a 



IX 



2 \/^a \ — A X 



% ^/a X — XX 
X .V = fluxion Cvt, But 



Vti\xK.Cm^ +tlux./6:;//V = fluxion arch CjE -— X- 

^ y -^ ; whofe fiiient is \/^jc x : p + x 

p +7)^ ~ 4P^*' 



M-7* 



a.3.;?Hr I 









^' 



Z.4.5-PH- iV' 
jm* — 4/> 



X3 



a.i 



/> 4- J --4P 



»..a.7'P-hii' a.a..4,7./) i-i.1 




&c.. 



The poles of the earth S, N, moving nearly parallel, for' 
a fhort time, the earth's center ^ is carried whh an ubiique 
direction -^ K^ in an angle of 23^ 30' with the poles of tha 
equator /E^ and the crty of London, on the furtace, at L, 
in the parallel rotatory dire<5lion to ifij^, on the furface; 
the diftance betwixt the finiihing of each revolution being 
LL^ A A :=- M M ■=. k K \ each town on the earth's furface 
defcribing cycloidal curves whofe bafes are equal. Lt the 
dift. of the city of London from the earth's axis = '622059 
femi-diara. being nat. s. co lat. London 88^ 28' (vid. curve 
of the tack, D. 1747). Now, when x = 2,,L/= V^A^'i.l^ 
earth's femi-diam. = ^, p := 85, andp =: 87'9.fereldividing 
33a*a30 and 343*554 by 3*90852 =r lefler circle's circum- 
ference whofe diam. z=:a^=-%Lt) tiie femi-cycloids =: i66*ii 
and 171*78 fciC; whence 332*24 and 343*56 earth]sfefni-diam. 
== difUnces travelled b^' the ciiy of Londot* in a 4 hours, 
when the davs are longcil and fliortett : conf€qu€nU^l vvwi.- 

B b 3 ^^^ 



m-ttt Ladies' DtARtEi. iHesti-] 

I »el3 about j^jifi and ^£787 milss per hour, refpeflively, s 
thofe amc», ^E.I. 

N. B. TbU being bucio conCequeoce of theory, tholcwh 
are more curious may rei^ify ibe cycloidal curve deferibe 
by ihe pragrefliTe moiian of a point on j revoltina globi 
eroceeaing uniformly, in a circular or ellipiic^l thre^oi 
forward as p, with a rotatory motion as i , ai the fame tiriK 
though a real acceleraiioa or retardation in either, 
peipkxiheniotioaro, as to render tlie foluiion of the trac 
DiKt to impoiTihle. 
The Prize tif la Diariei was -win *j jifr. John Turner. 

The Eclipfes calculated for 1749, h 
Mr. John Smith. 

There will happen five eclipres, three of the fun, and ti. 
of the moon; but only one ui each luminary will be vifibl 
to the jnh3.biiants of' Great Britain. 

I. The fun eclipfed on faiurday January 7ih, paft 7 
night, but lovifible, becaufe ot the furi bckglft. 

1. The mooa eclipitd on monday June igth, at gh. 71 
in the tnurning. 

3. The fun eclipfed on monday the 3d of July, ax 3 
^ternoon. 

4. The moon eclipfed on tuefday the nth of Deccnibt 
Beginning 6h. 48111. Middle 7h. ;9in. End 
ration iH. sjni. Djgits eclipfed .;' 



Calculated by 
Hr,T.Cowper,We!linaboroHgl] 
, Mr.J.Brown [ wrtSn-le-wcar 
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r.J.Hampfon, Leigh, Lancalh, 

l^lr.Jof.Waiker.Keinring 

~T. FATiet, Sunderland 



Beg.. Mid. 



7 fi 



End 
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5. The fun eclipfed on thurfdaiiDec. a8tb,9h. 11 m. morn- 
ing. Beginning Bh.itm. Middle 9h. 11 ni. Sndioh.nm, 
Duiation ih. i8m. Digits edip fed 7' 8'. 

. Mid. {End 



Calculated by 

Mr.T, Cowper, Wellingboi 
Mr. J. DrowQ, Wnton-!c- 
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Mr.A.Min. \ ^^^^ 

Mr.A Hiwkios.Luiidon 
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Mt Jof. Wdlkei, Kettering 
Mr. Farter, Sjndeiiand 

Mr. Abraiam Clark fent U! the 6rft iliri 
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ilipfcs right. 

We cannot but be pleafed with the ingenuity and pains 
ofM . .Ijran Hwiai a/, who hjs calculated the appearances 
ofthifolireclipres on Jan. 7th, in New Spain, Terra Firma, 
Jamaica, Cuba, and plaizea adjacent ; all the penumbr* fall- 
ing wiihio the earth's diHc. And this geniletiun ha: given 
the tima o; thi a,™arance3 wuli refpsi;! to the meiidian of 
I^ndOi). H:hi'i aito Ihewnthiitliefolareclipfe on July jd, 
87' P- M. intilibk in England, will be feen in the more fou- 
th.ra p.Lrts (j^ the 0lob-, w.iere all the penuinbra will fall 
wilbiu the earth's dilk, and be central and annular. And at 
long. 



The Ecliple of the mouii on the nth of December wai o>- 
fervcd (.» hclow) 11 Mr. GMicm'i in FleHfiritl, by Jsia Bivil, 
U. D. aatl Mr. Jtmis Sterl, ¥. R. S. 



I 



17 3 Peaumhn gone. 
■""The folat Eclipfe of the iBUi of December was 
I Btgl lining 
Ittm, hy Mr. Chr. MaiVr Bh, a*"- JS* '"I 
Al the OUrervaliir7 at Bcr-^^ 

fin, byM. Gr/iiSTO, jun. > 18 S9 tfk " 
and M' ffi« ) 

At Bo-i,., o«t ih. ObfeiO I 
— ;wj, by M. £./rr J," "^ i° V 
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Ladies' D ! a b i e s. [H^a/^l 
the middle of the echpfe the fua will be vci-ncal n St. An 
thony'fl tiver, gn tl)e wjiletn coall of Birbary, lat. si" 
noitli; will be fetn very great at guipea; and fet at 
HeUtia, anil places adjacent. AJfo tiie jblar eciipfe 
Dec. iS, vilible, *iH appear cclipfed at his rifinff in 14 , 
S. In. and lotrg. aj" 9' weft, at Ethiopia. CeQirall^ edipf^ 
as he riles lac. ji" 10' b. Jong, jc* 49'' well, ax St Domio 
Centrally telipied in nona^elimal lat. 16" N. lona. i*" jj' 
aiBarbary. Ctntrallyedipicd in the meridian lat, 18* 4' 
long. 3!" £. at the Red Se^ Sets cenirally eclipfed ial. , 
37' S. long. 14*' is' E. at the South Sea. Eciipfe endi 
fun-letting lit. jS" 10' S. Icng. loj" 13' E. at Holland Noi 

Our worthy cerrefpondeot Mr. J. Turner, of Hcflthi 
Watefidd, wri'cs is foliuws : ' On monday, April iBih 

* raidnight, as twas looking towards the north pari of ' 
' heavens, 1 accidecially calt my eye upon a cumet, t 

' the chain of Andromeda, its fplen-ioiir is not very greai . 

* prefeot, yet the lai! is perfeflly diftinft, ((retching^ (QWari 
*- Lyra. The motion ot it ia very f*ifi, amounting to nc 
■ 4 degrees of a great circle io "a day, and tending almi 
' towards ihe north pole. It conies to the north part oft 
*■ meiidian about 9, at night, being then about lo" high. ' 
' thnrlday the ailt, hslf an hour part lo ai night, the c_.,_ 

• was iftaright line with t and Sin Caffiopcis, H»d with tl 
' pole ftar and 7, in Gepbeus"s fool, or rather ihe line pafl" 

• between 7 and ^. Alfo with the bright (hr of the fwa 
' tail, and GaQiipeia's head; b'. wfiich its pkce may 

• exatily deietmir.vd- Its aicending node is in about aj" 
' Pifces: and the inclinatioD of its orbit co the ecliptic ab( 

* ji" c'." This cpniet we alfo had the pleafure to obfcn 
and IhouJd be gUd to difcover the certain pa;h» and perit 
of comets; the I'ubfiances, c^uitn titles, and qu.iliticsof whi 
they are compoled; as Weil -it their proper deligiKd uf< 
and laws of coniinuation andfupport: And the like of ■ 
the other celnlUals wandering in iofimte fpace, 

Mr. T. Coiapcr, of Wellingborough, has, eommunicai 
the following occultaiion of the fcoipion'i hean, by 1 
LmooD, 1749- . . 

■ d. h. m. 9. 
rimmcrfion, March 37 n jo 9 P.M. 

■ Apparentiime [ Middle of Oecularion aS 1 *4 31 ~ 

at We'ling- < VilibL'Conjiiniflioa — i ij 11 
borough I Enierlion — — — i jj 4c C ATai 
LOuratioQ — — — 19--' 



New Question*. >1i 

Neiv ^e/iiojiJi. 

J 311, iy Mr. Laiiden, near Peterborough. 

To finit three fuch numbers, that the fum 61* difftreoce of 
any two of ih=m (hall be a fquare number? 



0^" 



A bowl, by its byas, defcribe* a. fpiral, expreiTed byz, 
whofe equation is \y^ — i-2'' + yTzT = q. |n what di- 
reflionmtift the b<jw| f.:t out to fall ipon the jack, when (be 

length of the catt is 47 yards? 

III. Qt'KSTioN 3IJ, by Mr. Landra. 

Tliere are four rcmarkible high trees growing in a ftrah 

Itedge-row, the rfiftance of the lit and »di» 6rjyarda,of the 
gd and i& 40 yards, and ot'the 3d and 4th 10 vardi. Where 
inuftlfl:,iiid toobferve tbeni, To that the ihrec intctvals may 
•ppearecjuil? 

IV. QynTiOH 314, hy the Rev. Mr. Baker. 

A hsre fcis out 50 yards before a grey hound, at ihe rate 
of ]i yards pet fecond, and continues a flrait cnurle in the 
fiibqusdn: plicate inverft ratio of the time taken up in run- 
ning: The dog fets forward cniy at the rate of ifi yards OCT 
fccond, and maintained bis pace in ihe luhquinluplicaie in- 
verfe ratio of his rime fperiT in running; How far had the 
dog run when his fpeed was e(i«al to that of the hire's ? 
Alio when he was again as near to the hare as at firft ? And. 
kflly, when he killed her J 

V. QoEJTioN 315, <5f Mr. Philip Stevens, sABriftoI, 
If the diurnal rotation of the earth was ftopt from the 

icth of December, 1748, at midnight, to the loth ofDe- 
cembcr, 174Q, what time of ilie year would ii be d<iy-breakj 
fun-rife, ajjaiuid day, at London? 

VI. QuBSTiON 316, by Mr. John Hampfon, o/Leigh, 

tanc;t(bire. 
At Bedford mill, near old Leigh town, is found, 
In form iriang'dar, a piece of ground, 
Whofe lidcs and area none can yet explain, 
Tho' thefe fubfeijuetu biois may UMm obuun. 



\ 



Ladies' Diaries. [/^m/*] 
One aoule mzka degrees j nil feventy-nine, 
Whicli being, as three to len, cm by a \icic. 
Of chains elsven, dr.iwr to lis lide oppos'd. 
The area is ihe kalt caa be inclas'd. 
ThcmiHer ihus— * Who beft explains the traifi, 
• Wins for reward our buxom daughter Ruth." 

VII. QuKSTioM 317,, 5). Mr. James CoUingridge.. 



A marble table of Cil, , „ , ... 

tengtii, and the table li indi tbicknefs, is kvelly fuftiend) 
by a point on the under furface, ana there hangs 7, II, i 
19, 13, and 7>7 pound weights, in a fucceJGve utder.irt 
tach corner of the table. Qiiere the point of fufpeaGonf 

VIII. Question 318, ij Mr. J^mesTerej. 

Two roaris, perpsnrlicular to each other, ifTue from th 
extremity of a femi -elliptical enclofure, nr:xt to a geotlfl 
man's feat; one road rons along the ttaofvorfe c!ofe by tl| 
fide of the ftrait paling, fome dillance beyond the othi 
end of the enclofure, and the other rojd proceeds forwat 
next tlie crooked paling; A ilrait diiigonal viftij of loyan 
Breadih is to be made, (b as to com'niinicate beiween il 
two roads, with one nf itsfeaces touching the curved few. 
of the elliptic enclofure ; ho w niuft the viftu fences be drawi 
^dofwhat dimeofions, fo that the villa raav take up il 
, Jeall guantity of ground poffihle ; the tranfverfe axis of ti 
^lipiic enclofure being too, and its fe mi-con jugate 40 pole) 

IX. QussTioN 319, i^ HiirinonicKS. 

' There are I J mufical cnrds of equal thicknefs and tenfio 
each an inch longer than the other, from the (horteft of I 
lo the longsd of 14 inches; the wne of the longeft cord' 
the (borteil is as 1 10 t. Qncre the- prop tin ion of theioi 
of all theiiitermediaie cords? 

X. QuESTiow 320, By Mr. Heath. 

At what tinre [nett cnruin^) will Mats and Venus, ! 
itnd Terra, be conjunflly in a right line ? 

XI. Question jn, *> f^r. Fairer. 

A moDcet ball being (hoc i\ riirl^ngs perpendlcuhrly n 
wards, at what difance in its return will the force ijf t 
bill beequal to the weight ofq ptiunds? And what Will 
its furce at coming lo the earth's futfice, fiippo^M ""■* '" 
to iceigh- an ounce wheitatrefii LJ : ' ' I -'' 




XII. Question 332, by jllr. Laaden. 

icylindrJcpiJIar of iione, of 1 yard? in ct re q inference, 
heieg drawn up 10 yards above ground ai a building, a rope 
being at tlie fame lime wrapt (en times round its convexity, 
with its lower end fixed to -a hole upur ilie middle part 
where it begun to wrap; but before the pillar could be lodg- 
ed upon the fcatFolding, as it was dimwn up with the rope's 
■upper pail puffing through pulkys aboye, the rope unfixed 
its fecuriiy at the tentfi round, and ihe fiifpended pillar by 
its weight then unwrapped ii'""" ■" ' .. 1 1 ^ 

to the gruLind. How long w 

XIII. QuEsri ON 323, h^ Mr. John Corbet, "Surveyor. 

!low many acres of the moon's furface are fesn enlightened 
10 djys after her conjunflion with the fun ? And how many 
acres arc eomained on the convex fuperficics of a lunar 
nimintain (part of a gentleman's eflate) its height being j 
forlongs, Bind its fuperfltits equal to that by the rotation of 
.ihsfemi-cycloid of that height, about its asi£ ? 

PmzE Q^iTE^TioN, by ihe ExcilUal TWr. J, Landen. 

An eagle [joo yards above) (looped to a kite, then taking 
•ftlght Irom the grouTxI with a chicken, at an atigieof 60", 
the eagle foaring direflly towards liie kite, then flying from 
,her. at an uniform rate ot'fwiOnefa-of 3 to i, the ratio of 
,toib tlictr -uniform motions; when, after fome time flying, 
the kite finding herfeif cloftly puidied, quits her little cap- 
tive, which fell to the ground ai the indant the bird of Jove 
feized htr prifoner, who .w^i then jull as high from the 
ground as at her lirft ftooping- The eaole's diftance from 
the kite, at tiiH fetting out ' Her neareft approach to the 
grijund during ihepuriuit ■ "HtT !itigh[iLbov-.'it,and diftance 
tH»ni the kite, when the chicken begun i<j fall! Andalfo die 
,time ot flight, are Jiora b«nce required? 
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A Paradox, hy Mr. Landen, 



M„„ .i-oi^bjlla of five Inches f^iameter, each being ■placed' 
^■the diftance of mo inches /riini one anoilier. acd boili 
Itnick by another iroty ball ol the fame (ize, in a perpendi- 
cular direction to thiir lire of diftance, with any given ve- 
locity, diey will move fwifter after the ftroke, than if they 
*— ', been placed cloft together, or at any odier diftance. 
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^lejlions anfivcred. 

I, QutsTioH 3TI attfii-ered By Mr. C. Bumpkin. 

By a method of fubfiiimtoo, too tedious to inlert, he tin 
iS;.i4?i, 1399OJ7, ti£8ifi8, the tfaiet nunibeis 
mg the conditions ot'ihe quellioo. 

II. Qu Es T. 3 1 a axftuered by Mr. W. Jepfon efUiactJk 

Id the equation yJ'^ — ^^^ -i- jTz^ = 0, if' 

and v' fur s'^ and a*' it will become v' — 
8-68i45v' = »?i'.ij Wlien ;f =47; whcDce, 
by converging I'erics, 0= j'a jij 1 j, and theace 

To ttie tangent 5/J, which is the line of 
direilion, druw the per penditular ID, Then, 

i : y '■•■ y '■ '-r ^^ BD. And the aboTC e- . 
z £i 

gnation in flusiona is ^-s y^y — a -""^ s -f- 
^bTji'Tj, + f jiTa'Ta = o, which multiislted by jT. 
iJves i = Tj^ s^ - Tjf ^ -^ whence jff J3 =^-'^''y tj 

Xjr, KowB7[=j):i :: flZ):i!lilllli2=.g;5,, 

&c. the cofinc of sS" »;' (neaily) the angle uf direilion r 
quired. 




n? _/>«/ anf-vJired hy Mr. J. Powie, 
It is evident thit the line of dirtaion will be n Tincwjt 



It IS evident tfiit the line ot dirtaion will be n Tincwj 
K Carre where the bowl isddivercd, the poliiiaa whCr 
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with a liac drawn Irom tliencc to the jack is what it re- 
quired; The equation of the carve in fluxions is, 
VijiT -^^'zi' +yzTy~TJ + j-yrz~Thz= o, there- 
fore ^ = 2-1—^ — ^— j-.confequenily^thefubiaogent 

£0= ^~~ J^J^ . But J being given, sis known 

from the equation of ihe curT& Tiierefore BH = 4r*T 
nearly. Then, by trigonometry, as Bl : BD : : rad. : 
■cofioe angle of direflion, IBD = ->&' 8' nearly." 

Thefe are the only foluiiona that we recdved to this cu- 
rious queftion, except one from the propofer. 

III. C^uEST. 313 tfn/w«(/J)iiWr.Tereyo/PortfmoBth. 

Let i4,B, C, D, reprefent the^fwr trees, and £ the Satim 

fought of the ohferver. 

A3 ~ 60 yards =«, BC 
= ao = i, CJJ =40— <;. 
Ceomitrically, In this par- 
ticular cafe, draw two femi- 
Circles AEC and BED, sn 
the diamcLers j-iC and BD, 
and the point of interfedion E will be the obferver's fiation : 
For then A B : BC :: J D: CD ; agreeing with the data^i 
i.t^AB:BC-.: JE:EC- alfo Ci) : £& : : EDiES, 
3 Euc. 6. (vid. Univerl'J Aritb,) Letting fill the perpen- 
dicular Ee=}, and putting x = eC, per property ot the 

"^'^'^ TZTZ >' — >"' — ~-f, X 4~x — i^^^, whence 



• Mr, LAN n EM fin ihe DUry for the year following) Tayt, 
lliat Mr. JipJ'ih and Mr. Psinle \uvt both abfuidly cODltdcred tlie 
bow! itinaiag [uckwjidi lo iHe point nher« the fpiial bcgiiii, and 
C1II3 Ibcir rulutiniia crrAncoiis; lUougb (he prupofn, Mi. Ester, 
■neaol ibm il llioukl do lb, and folved ihc iiucDioa himrelf the 
Tame vay. Mr. LinJcn ihinks it too ei(y a (|uenion, in tbc cak 
of diawing a liiiigi^it (□ a curve, wkofe c^uiticn i; £iven ; aud 
thetefore, correaing the fault, propofo it flfould be Tolvcd by 
dtawiiig a lanj^t lo Ihe Tpirat, at ibe point nhete it begins, v?hich 
will make tt tlie Jtinie baid : and fayi ir it 1 ctfe not rjltcn notice 
of l>v authors. He hai cone through it;(rt of the ielutiun ^hit wav 
Kmfe tf. 
^BDhry liUlh. Vul. II. C c 




I K S' D I i R 1 E 5. [^i-flM] ) 7J 

if = n or 8 yards; whence y 

94 yards, and eacli of the angles of intervil 4^", 
a. Bumpkin's foluiion to this quelUon was of the li 

Cfieral Soltitkn hy Mr. Ch. Smith. 

l^t E be the place of the obferver ; A, B, C, D, the plai 
<if the trees: put 7 = the perpendicular £?, a= »o = 5_. 
x = eC,then4.i~:^=:Ae,a — x = Jie,Mdi'7 + x = eZ 
vhence the largents of the angles AEB, BEC, and CE 

ave 31.7 ay . ifi 

» + 4(M— j*r+vj(' yy — ax-i-xx' yy + Mx- 
which mud he all equal by the queiiion. Whence yy a 
Aax — xx = iaa — ax~sx, x^ra — Ce — S yards, B 
= 14, and each angle = 430. ^E.F. 

Mr. Jcihn Turner folved this queftion in an elegant H-,^ 
-BetJeTaJmannerj.fb did Mr. Car-run/, the Rev. Mr. Bake. 
Mr. WHliavi Spiar, Mr. Encfir, and fonie others. 

JV. QuMTioN 314 anfivered hy the Rev. Mr. Eake^ 
frop^ftr. 

let Bhi'th &c, reprefent equal portions of time, 
jiltely Imall; BC, *r &c. the celeiiiies 
ofthedoa; BD, id Set. the celerities j) C 
of the haie, at each of thofe times, ■n"^ 
Then, by mechanics, the areas BCcb f{\ 
and BDdb, will denote the refpeftive 
itiftanccs run by the dog and hare, la 
any gjven time. Pulling d = 50, AB 
■:^\,!iC=i6yird.%=a,BD=ij^b, 

and Atl=ti, we have, f\ 

y the queftion, i + xV : 1^ : j a: he 

xy::ax X u+xf ^ = fluxion of 

fpace B Cch, whole correfled fluent is 5£ y r+D" — - 
= dift. run by the greyhound in (he time x. After the tui 
manner we get v = , and — X j+jrW — 

-ffic /pace BDdbt run by the hare in the lame time. 




Q_OE 3TI0NS A«S 



3fji07feconds, and jog'fii] yards, the difiaace run by the 
dog, when his pace equaUed tlie hare's. Agaio, roaking 

4 4 ~ 3 3 ' 

loG'Eii; Tecoods, and i34rj77 yards ruo by the grey- 
hoiiml, wIii;q he had reguined his loll ground. Laftlyj 



making - 



- +(/, 



we have a; = iSrjfiai feconds, and confequeotly ioj9'S4^ 
yards = dirtaace run by the dog when the hare died. 

We have received no other aofwer Xo this queltiooi nor 
was the application of the bverfe ratio, as expieffed, clearly- 
underttood by any. One of the greatell maiheniatieians of 
the age, and a lliiictonill, has alTened it unintelligible, as ho 
docs of the exhalation queflion, ihia year iofcrted.* 

V. QussTioM 31S anftiitred by Mr. W. Sutton. 

Let e, e, T, E reprefent the pole of the earth's ecliptit, lu 
the refpeflive pofitions of 
the earth, when the re- r 

quired appearances hap- 
per, as the earth moves 
along in the plane of tliJe 
ecliptic, from ,4 to B, T, 
and E about ©, the fnn's 
certer. Let y^ be the place 
of the earth on Dec, 10, 
1748, at midnight, p the 
pole of the equator, and 
V the vertex of London, 
in the obfcure hemifphere 
of the ditk, at which time the vertex of London is diftanl 

" j7' from the hurizon of the difli ( noted i, e, 1/) = fuin oi 




_tlie co-latitude and iun's greateft decUaa 



,. Con- 



PT'* Mr. LAN DIN corteft* ihii qncftion (in (he ycai followiniJ 
by adding /fccrf, foi laic of going forward; which fpced, at the 
end of thefitn fccond, according to lui Ccnuncniuy, w«i 31 yaidi, 
&c. foivir.g ihii qucftion ihrotighout, except pviug ihe numbcri; 
and r^yi, the propDrer'i folutian would liavc ^gieed ciaAly the 

. £uBe with hi), bad be brought the fpacct ^aJ&4 Q^«t ' -'^-■^-'^ 



Ji 



ad % 



r bM tABiEs' DijiKiEs. IHeati'i 175. 

a. Conceive the eanh wUh its axis, ftill keeping its paral- 
lelilbi, earned 10 Ji, where the diilauce of the vertex and 
horizon is if = vi, which fides vh, tv, and ti. conftitmc 
ari^t-aDsledfphericalEriaiigle, right-angled at ^, in wtucit 
is given vi= 18" o', and rv — bi'' n', loiind the Zff*» 
:= ycil =: dQr, the cof. of the diff. of long, from Dec. 10, 
= 69" }i', which added to the flin's longiiude on Dec. lOt 

fives the longitude for the day its, 10" 8' when 'tis day-, 
reak firft at London, according 10 the queftion, anfwcrins,' 
to Feb. 17. 

3. 'Tis evident, that when the earth comes to the right: 
angle io the ecliptic. .-IQ) <v or go**, from its place Dec- lOj, 
at fy, the vertex of Lundon at v will fttfl strive in tfaa 
lioiiion of the diflc, where the fun will fitll appear to rifet 
Thtretbre the longitude anfwering that appcaracee oh o" j7^ 
uafwcringwiihMlrch to. _ ■ 

4. Wliea the fun conK8 totheoppoGte point of ibe ecliptic^ 
at E, at 180" from it) long. Dec. 10, the vertex of Lotidoft 
will ur>nlit the meridian xt v, whence the fun's hjBgitudK 
then is 3s, o" 3;', to whieb agrees June it, i?^?. 

Mr. 7. Patnlf, drawings » fcbeme, fayi, that fincc on 
Dec. 10. tlie fun «nteii Cupricorn, and that lign being on th< 
tnetidian at cnidaighi, it is evident, 00 the eirdi'a rotuiai 
being [(opt, that when the fun is depreflsd below die horivta 
i3* in his progrefs ihrough the eclipric, day will break. 

In Aries bettiilrife; in Cancer '" '- -'■' -"— ' 

fun-rifing and Mid-day arc on the 
of June lelpeAivcly. 

Ta find daj-brfak. Say, fine fum comiilement lat. and 
declin. fit" jS' : fine fun's depreJion 18° : : radius : '^"-' 
fun's dilbnce from vera, equinox 30° 19'. anrwcringlc 
lolh of April, the lime of da^-break reciuiied. 

Thefe being the only *nfwers received, we thought fit to 
infert both, that each gentleman may be convinced o( tha 
iruih.» Vl.tiuES- 

fccondmtocOa&deratioli. He r»;i, it will b« ks i :)•::—; : ^7 
** a* 

the hare'* fpeed; and i : ifl : : ~ : — the dog't fpeed. And 

if »r 

the fpeed inio x, tbc fluiiDB of the time, will he equal to tb< 
fiuxion of the diftancc run, &c. 

* Mr. Land EN (in the year following) (ayt, Mr, Pa-vlc, in h!l 
folutioii to this ijDenion. is right, by reckooing 10" 19' from Aria 
ioioPi/cei; but, byniiilikc, nuikes dny-bieak 10 foilow fvn-fifet 
Vtltrwift hit foJuEion had been like Uc. Suiin't- 

© itwarttioB «th« «a«to;'ilit\»a.tie«t. 
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VI. QuESTios 316 anpweredby Mr, W. Jepfijil. 

Let s. ^APC = s, a.^JPB = n, TStf the ^ p. Tf^ 
t.^BPC=>,!, BP = a, AP=x. DC-y; ihen, by a 
welUknown iheorem, ixy^7iax + may, v ixy — may^< 

nax, itrdy = — ^' --; whecce- — -— or — -— i) 

' ^gununiMBby thequellioti; ia&uxioasixxxjx-ma-txxx 
so; V i/x — xma — xx = o, or/*=:»«w, and »=:— ^— 
= ip'558atc. Keace y — ^^ = 7'oi» &c. and the area 
~ — = 6'73i acres = 6 a. ar. ji'jS p. 

CoR0tL4»Y. The srea JPS = area BPC=^^^^, and 

•: AB = BC. 

The Rev. Mr. Baker % rolutian agrees with the above* as 
likewifedoes Mr. Ji,ha Turner's, Mr. Ciar/es SiriM'-i, Mr. 
Trrey's, MuEn/erS, Ml. Spicer's, Mr. GMea's, Mr. Tie. 
Har^^, and oihers, which we oroit inferting 10 make iooiq 
for other variety of fubjefls. 



VII. QoESTioM 317 anfwred hy Mr. Turner, cf 
Brumpton, Kent. 

The Tolidiiy of ihe hexagon = fij 1-33 inches = li-j pounds 
= 11/; and let the weights be re- 
prefeated by 17, .;; 7, d-. n f ; 
I5>/; »9.S'; »3> ^\ whole fiim, 
\rith'uj, = ii8'ipounds = J-; Let 2Z 
ft be the center of gravity, draw " 
^Rici. Aai Jim^&R: put 
jp^fide heHag(in = cT, P* = 
« = 15-J884, PH = x,gi=y, 
Then , by mech anics, 

and J j = * +/ * p + iuxip-i- 
c + ex!? + rfx<p. Thefeequa- 
liOfi»> itdiccd, are 

Cc I 




|S{0 Ladies'Dhriej. Ifftati} nst 

K — ' — a = 11 677 inches, 

_ i -t -/-4- 1111 + 1 f + J s + 4 fl" 
y — p — lo'jip lOchEs, 

Whence tbepoini R ia determiatd by a general mediod, U 
, the weights be what they will, 

Anfuiered Ij Mr. Heath. 

Wiih the given weights, the center of gravity R will fa! 
en the axis rh at Ri dift, from the ruble's center = 3*31(1 
inches [which would be 4'»3 JI9, as anfwered by Mr. Baket 
the weight of the table i6^1b. boi being coafidered) for a 
the fum of the weights fufpended on each fide of the axis e 
are equal, the center of gravity mud needs fall on that lioi 
The oppofite weights t^ and 19 may be coifidered in one fui 
^4d pounds, fulpended from the points; and the weight 
■7 and ij = ai fulpended from /, and placing the weight <i 
the table = ifi*, in the middle at the point o, the queftia 
will be reduced to find the -center of gravity to five weight 
33, 46, i6|, 11, and 11, placed at the equal dift. of o inche 
on ilieline he=ij,6. Then fuMHiuting for the diSanoe q 
the center of gravity from o, and muhfplying the refpeiJliw 
diltances therefrom into the refpciftiTe weights fufpended 
making the produfts on each hde the center of graTity, £ 
equal) the equation will give the value of oR as oefore. 



Vnt, QuBSTioM 318 enfv.-srei by ihi Rev. Mr. Bafcc^ 

Seeing that on every variation of the viflg fence EF, 1 
Cii^BFE, increafes or decreafcs, in 
magnirade, much fader than the fim. 
t.%CtE and eHf, therefore when 
the vido GHFE is a minimum, the 
fencefiF Will he ajfo aralnimum. Put 
b-Tb^iii, c=Ti:=«Q, x-=iiC; 

r=^x, Fc = 

%hb~tx 



- i/ibx — xr:, and by 4; Euc 
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— jt ai — X + ii Ti ■ - — =^ — i=JTF*, a minimum; or, by 

reduflion, -7 ?- ■ . - — Is .a minimum; whofe fluxion 

made = o, and reduced, gives x* + tl^^^^ 

^ JS£lLx = ~-~^, where x= 1C78J fere, whence 
EF = is3'7M required. 

Mr. Join Turnfr folved Ai) quenion in the ftrne elegant 
maoner, as did Mr. Tercy the propofer: And therefore a 
certain genileman is out in his calculation, who undertook 
to demonftrare that this was not a queltian de maxitms is 
minimii, as he may perceive his miilake by reviewing tke 
Weach of coonexioa in his fliudonary proce^. 

^^K- Q,usiTioH 319 aefwereJ ijf Mr, Turner, ef 
1^^* Brumpcon, near RocheAer. 

The longell cjrd 10 the Ihoriell being as 1 to i, which is 
AS 14 to ji, coniequently the feeosd cord will be 33^410 
Xi, the third as 14 tj r^ or 11 to 7, the fourth as 14 to ij 
or 8 to 5, the fifih as S4 to ifi or j to a, the fixtli as 44 to 
17, the feventh as 14 to 18 or 4 to 3, the eighth as 14 to 19, 
the ninth as 14. to 3a or 6 to 5, the tenth as 14 to 31 or 8 
to 7. the elevenih as n to ** or [» to 11, the mh as >4 to 
Bj, the thirieenth is 14 to 94 or i to i. ^E.F. 

N. B, This qBeSion, intendire to (hew the nature of har- 
monica! proporiioD, wu nuflakenly propofed. 

X.QwssTioH %20 an/uiertd i)i Mr. T. Cowper. 

The lift mean oppoGtioo of the Sun, Mars, and Venus (in 
the ILiperiorpartof her oibii) was January 10, tfigj, and I 
cannot find fby the proportion of the one cotuunflion of ihe 
fun and anotner with thofe planets) that they will be fo con- 
joined again till the 11th of January t94i, though they hap. 
pen very nearly in a right line about the aoth of Oflobcr, 
anno 1006. 

N. B. Thofe who are more curious may calculate the time 
cf iheir being conjoined, according to liie true motions as 

f eitpcft to fee performed by Mr. Gasl M.ti«^i, VroAt 



LADiBs'DiAkill. IHeaih"} l^, 
inmbers given us from the Royal Obfervaroiy, correfl 
Jacd in Dr. Halley's labies, kiely publillied Dy Mr. Ini 
•y exa^ly 7 niin. kfs of fua's anomdy, &c. 

. XI. QuESTioti 321 1'i/tucred iy Mr. lohaTaiatr; 
U Heath, iorklhire. 

r Puning i = i3iofeei in sifurlongs; e=i(rffeet. tlii 
i^he — the celtrily of the miifquet ball when it falls lo iL. 
ground, which being multipUed by its weight {viz, i ouoca 

SToduces 3^8 ounces,. or 14 pounds, equal to its ablolut 
orce. 

». Let X = ihe time of its fall iff ftcondsi when its abfa 
lute force = poundsi or 144 ounees. Say, 1* n t' : e : : «. 
x: exu: ilie fpace defcended j whenceicx = the celerity^!. 
that time, which multipliea by i ounce, is 144 = ae» 
■whence x =: — = 4l fecond* nearly, and ibe fpace 
fcendcd, when tbe ball's fon:e= 9 pounds, it 3ta'jiiftct> 

Tie Rev. Mr. B;iker'/ 5j/a/,V».» 

Patting rsiiioooOQO feel = ibeeariVs rad. i/=:i}io A^ 
=: zl furlongs, 5 = 9 pounds, c = t^ of » pound, the bait 
weight at reft, j = ifiA feet, x = fpace defccoded. Th 
velocities of falling bodies being in tbe fubduplicate tatio a 
the (paces defcended through, we have %/t : it : : v'x 
%</tx = the ball's velocity at x diltance defcended. By rae 
chajiics, and the candition of the queftion, ic^tx ^ij -.■ 

X — = 3 "■j'> ' feet, exadly agreeing with the foregoin. 

number by Mr. Turner. And when x^J, then iri/ij: 
34*0937 pounds, the bdl's force coming to tbe {artli's fup 



•Mr.LANDKN (in the year following) fays, Mr. Tarter au 
Mt- BdtiT »re both wrong in their folutiooi to ihii qucnioD. TW 
gcutlemim folres it, by aiTuming gratis, thii 1 1 do grains, delccad 
ing one-ibnrlb af a foot, acquiieta fiirce^4iSiSegtaint weight ; aM 
the rdl upon the fame principles wiih otliers, fuppofing ilie foio 
10 be at the velocity and qaaaiiiy of matter; and fo rl mty tt 
folvcd by at many diScreuc fuppolltions as any one pleaTci. So 
Ke-a/lsaitiifis Iiyt there can be no proper foluium to tbit ^ucIUoi 
fot wiai of propel dMj, Ike i1k tiJwtoi'att '^u'^^'^n. ^^ 
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&ce. But accurately thus. From p. 369 of Mr. Emerfon's 
Flux, we get ar y/ — — — = the velocity, whence 

^cr\f =i. aodx=: , v t = 3»*3!73 

eii — iix ^iccrr-\- abb 

feet (where a = d+r). And wheaKSt/. theo afv — 
= s4'opW pounds 3CC. ^ E. F. 
Mr, Pfviie fent Us folution. 

Xn. QoKaTiOH 323 anfwered by Mr. C. Bumpkin w/^, 

_If ihe ftooe were fulpecded by two rupea hanging pcrpen- 
~£cuUr, with one fixed at a point in the middle of its convex 
ftrface, and the oibcr> at the center of perculBon of that 
circular feftion in which the aforef^d point ts (iiuated [which 

emt in computing the place of the center'of percuiKon ii to 
conlidercd as the punt of fufpcnfion) and liJiewile the 
diam, in which the center of pcrcuiTioo a found, were pa- 
rallel to the horizan, the tenfion of the rope fixed jt the 
center of peicuHion would then be equal to the motive force 
bringing the Aone down, if thai rope was unfixed, and the 
ftone left to defcend in the manner defcribcd in the quelbon. 
Conlequently, putting IV for the weight of the ftone, a for 

die rad. thereof, then — will be the dift. of the center of 

percu/Eon from the center of fufpaiifion; and — that mo- 
tive force which would a& cootiouatly upon the fioD6. 
Moreover, !V : 3i'i (= /) 1 : ~ : — , the acceleratiiis 

force, ot velocity Reneraied oer fecond, by the defcendtnz 

flone. Putting t for the velocity of the ftone's center oT 

gra vity, and s die iptce defcended, then - being the fluxion 

^Hbe time — X - will he = n, or — X £ = tf. whence 

v^%»/ — , and applying a, we have -V-r — fluxion 

of the time, whofe fli«nt V — . when x = 60, is = a' ai"" 



r^ XIII. QuEsTi ON 333 anfviertd Bj Mr. Hcatb. 

Say 14d.18h.11' li" (the time of half a himd Innatlonl 

: i (the moan's furface ac moft ken enlighteneil} : : 10 days 

(the time after eonjunflion witb' the fun) : ; 

'1386319 &c. parts of ihe moon's furface then feen en- 
lightened = 3345fic'>437 acres; the moon's whole fur&ce 
being 95844763*3 acres. 

Put a =s lunaf tnountain's height = 
^/i^ 3 furlongs, K = ,*P, aoy inde- 
finite pan o( ihe cycloid's axis, then 

BP = </ax~xx, wbofe fluxion is 
=^ X X and flu xion arch AB 



I 




— — Sec. by feties ; pi 
fi=:a X j*Mi6, then it being known that \\/- isthcflua 
of the cycloid's arch, cji.iv— will be the fluxioa of 
'feimd furface. by the rotation of the fpace AMP aboi 
;0P, whofc fluent found is 34* — "r — 7^^ — ^^Ta 

— -^ 3cc. M c = the curved fuperficies ; which whl 

x — tii becomes tai 



60 



<-i8j»=*iix:i— - 



314 1S80 



= 11(1 X II"36i7 = io»i"553 acres, or iciaa. it. 8'4Sp< 1 
auantity of ibe lunar iuoudi^'s furface required. 




1^47. QjjESTioKS AsaWEREO. »95 

Selulhn 6y Cnriofus, 

■ /a 

j=a K S"H>*; then will z = xv -i aiid/ = e k PMk 

xs/-; butTjW=v'«x— «x4-w, whence /^fxVii— «» + 
ev'x.s/-. And/=-^^^X^^^^ + au. cviv^-. 

^ * 3 f 

But [by rule 8 p. jo Emcrfon's Fluxions) this fluent is =: 
af V^JK+aea^^a-' — gy,becimfev= 1— ■ Whence 



+ acfV'*^ + 3'^«^'"' — iTx, and 



andwhen K^ii, the whole furface=—— — caa=i\-i6i6ga, 

C. Bumpkin''^ foluiion, agreeing with the above, came te 
-late to be inferted; which are the only folotions that % 
f eceived to this queftioa, except the propofer's. 



\ 



;r%tf Prize Queltion, a^fj-frf hy hh Exctlleny 
Sir Siatelj Stiff. 

The equation of the curre liefcrlbed by the eagle, is i x 

■j= — ^21 — X » computing x ffom the point 

*rhere the purfuir ended, y being an ordinate ai right angle*, 
..1=4. flnd a an invariable quan tit v to be determined. More- 
over, if [he fariible dillaoce of the eagle and kite be = (/, 
gnd the diltaoce a( the kite from the point \tfaere x begins 

(■sz, and/ and c be the fine and cofine of 60", we have, by 
Bie nature of the curve, — — nx = d, xx — izx + zz+yj 
^dd; and at the beginning of flight, when : =:a3C'o yards, 
ej^ix; at which time, as it is proved from ihefe threa 
laft equations, </ =: jSs^s yards, the eagle's dilfance frt 
the kite at firft fetiiogoui, x^jji-j. jr = 5;3-6. Now 
putting thefe values tnx and ji in the firll eijuatioa, a la \ 
termined^ ^il'u 




f 



k 



■196 Ladiss' Diakies. ^Hfaihl i 

At the lowefl point of the curve, / : j : : ( : ^ = i, 

1 1 y -,: c : — — X — z\ therefore z = -, by mci 

oT which, and the former equations, x aaA y are fouod 
refbonding to thai point-, and then, hy a Ihort cornputatti 
the eagle's ncarefl approach to the ground = iij'8. H 
height above it when the chicken began to fall, b found: 
119'7 (by means of ihe former equations, trigonometry, ar 
folvingacubitequaiion) and the eagle's diitance fromtl 
kiiCi at the fame inftant it found = 2ji'7 yaids; aod Uftl^ 
the whole time of flight = 9*44 fecondi. 

K. B. The diu (hould be corrcded by writing, Wja o/Ii 
iJicesdi Jlying, inftead of, luhen a/ler /ome lime fifin 
The whole eperition requires too much room to be inlertt 
at length. ^E.F* 

Wc wonder at fome perfons for fending criiicifnis on tl 
impropriety of this queltion, who did not underftaiu' 
itep of theprocefs in glvinBa folution: but like the aL_.__.^^ 
•f the (ham doftrioe of ultiraators, and the irifli conjurfl 
who raifed the ghofts of de [varied nuantiiies, prove 10 fal 
mere cyphers ot mathematicians, wnatever tlKy may be il 
their own demeoi. 

The Pri^t if tx Diaries maiiaan hy the abeae Anfiiuerm 
and that Bf g by Mr. Baker. ^" 

I Tie Paradox anjwerei iy C. BompTcin mly. 

' Put m = mats of each ball, a the velocity of the (Irikint, 
bill before ihc ftroke, ik iis velocity after the ftrske, v tha 
velocity of the balls impelled, and e = cof. angle made by; 
ibe path ot the ftriking ball with that of cither of the iraa' 
pelled balls; then wiu+ icmvv/ill be the quantity of mo- 
tion after impu!fe=wu, the quantity of motion before r' 
ftroke RLveii. Moreover, maa = m-wtv + 1 raw, as 
proved by Mr. Mac Laurin, in his Treatileof Pliixion«, a 
ajfo by others. By which equations (expunging w) we| 

tr = j-~^. and i:. a maximum when t = Vi. From 
whence it appear) that the balls muft be laid about a ind 
afunder, for the veiw:ity, uficr tlie Itrokd'of athiiil^aU, 
be ihc grc-aieft poIniHe. 



[•¥ The Eclipfes calculated for lyso, by 
Mr. John Smith. 

There will happen live ecliples, three of the fun, and two 
of the moon, in the following order: The times and ap- 
pearances according to the meridian of London. 

lutes paft 6 
in. paft 6 at 



3. Of the fun, on funday the iSth of Norembtr, j6 mio. 
ID ihc morning, invilibie. 

4' Of the moon, on fundav Dec. id, at 31 mia. paft 6 in 
the morning, vilible and total.f 

5. Of the fun, on monday the 17th of December, at 
17 min. paft 6at night, inviliL-lt to any part ol Europe. 

The quantities of the vilible eclipres are given by the 
above ingenious young ^iitift a.s follows; tttili;h are very 
correiS, as appears by the cakulaiions lent us by others. 



* The lunar Eclipfe of the Sih of June •■im ohluived in Surtj 
Strut iu ibc iVrnnrf, Loaiait, by Mt. 7d*« Cilha, smA Mr. Jjmts 
Sberl, F. K. S. 

Kmulicin, or enil of total djiknerj -jh. fjin. it. 

Endofthctrifpfc — — 10 ;i jo 

+ The total E(i;i)fe of ilic moon ou I'lc id of Pcccmbcr, was 
olifm-ed ill the SlrmU, L-ndo-, (abi)iit s" Of lime W. oi'ML. PavX:, 
and 17" VV. nf Ctteawich Obftrvatoty) by Dr. BmH and Mt. JaM« 
Short, 

A f«.fil.!i prmimbti — — 4h Jim. o!. 
The f dipfc iitdjjfd lobe^iu — 4 3* jo 
Tiilal immciJio.i — — — i 3* ! 
Emtffian — — — — 1 1+ si 
The «nd not obftrved. 
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Wk New ^ejions, 

^l Quest. 325, ij Mr.T.Cov^K e/Wdlmgboroug h 

NcK Albion's center, in Nonhamptonfliire, 
Where bleaiing flocks on every lide appear, 
Sunds • Wellingborough, t knowo to ancient kiogs, 
For mineral wjten, aad fdubrioui Tprings : 
Here wholefonie AJr, and r tidi Ibil is fouail, 
With crops luxuriant here the tields abound. 
The fouib-ealt fide the river Nen elides through. 
And fpires beyond admiring travellers view : 

Three neighbouringones, which I IhallJ here difdofc. 
Shaded my cottage, as bright Phcebus rofe. 
Strait ftoni my houle, next Higham, o'er the pliinsj 
I meafured twenty-four of Gunter'a chains ; 
Where at lun-tife. on the folftiiial days, 
Irchefter fpire obfcures tbe fohr rap. 
On February's 'leTenth, the liGng fun difplay'd. 
On the fame fpot. a view of Ru(hd';n's Ihade. 

If lines from Rulhden, and from hence be drawn, 
They will at Highsm a light angle form. 
Each fpire's true diftanee from ray houi'c explore. 
Counting refra^ioD jniniues ihiiiy-four. 

• L»I. n- lo'. 

■(- For the red wells, whale fanoBi fenalive witert it's faid were 
COBtlucive to the concf ptioa of Icing Chiiici IL when king Chadcs I. 
and hit rojal conlbct iheijueiia viStcd there ; when liitie wat gieat 
icrorl af nobility to drink die wdlcrt, a] there i> of ihe LOuntty 
iuhaUilaali at thia dny. 

) With Inbedei, tlie neaieft, on Jan. the dth, Riifiiden, the 
nmotelt, on Feb. the i^th, and with Uigliam Ftrrut on Mircli' 
the I )lli, the ccoicr of ihc lun, at ti&ng, appearcd in a lijbt line 
at Welting borough, 

U. QuKSTioH 316, hy Mr. Chrlft. Mafon, Survtyor K' 
tit ttigil Han. the £'or/ D/"Northampton.. 

Suppofe the radios of our earthly fphere 
To be four ihoufand miles, or very near; 
Then lit materials let us next prepare. 
To build a pendant cafUe in the air; 
Rais'd to fuch height, a ball lei go from thence. 
In falling takes the time found £es from hence. 



Ingenious artills. tell me what degree 
The hM's vdociij; ai ground wilLbe ? 
The ditTercni gravities ncxi make appear, 
Bciwixi the balJ bflow, and in the ajr? 
1/at the caftle we fuppofe no eye, 
ilow far CAu thai die diftant furfacc fpy? 

m. QuKSTiOK 327, fy Mr. W. jepfone/LiccoIn, 

L Itequiied iwo general theoremi, with thn'r inveftigaiioD, 
Kte dcutmioe tlic ledl trian^jfe, and le^ft cone, that will 
Bdrcuinrcribe any fepment oi an ellipfis, and fiuftum of a 
I Ij^eroid, when the difiding ordinate is paialld, and la any 
£ivcD ratio to the conjugate axis? 

IV. QuESTios 338, iy Itir Rev: Mr. Ba-Ver o/SuclmeY^ 
Ui'.eolaihhe. 

To what height will an exhal,ition afcend, whofe fpecific 
giavity is, ai the earth's ■ furface, eijual to half that of 
common air, bur dccreafca io the fubtriplicatd ratio ot the 
I j^cesafcended? 

* Flaxmff^s fiys it muR he a mile, or foatc Ltirbnic (lom the 
(fiM, to mikc it coal'illcni. 

V, Qi'ESTroH 3:5, ;> Mi: J P(.«'!e .j/Salop. 
Thiee^heres of br.ifs in fontaft, wliofe dlamcfeis art 
8, '5, and 10 iniihes refpeflively, ibpjxm a fourth fpherCt 
^^eighin^ 13 pounds; what quzLOtity of weight docs cftcb 
•""'ipporuiig fjihei e fuftain ? 

VI. Question 530, ly Upnorenris. 

_f 'To determiDe the path which a philofnpher niufi defcribe," 
pafGng between two grca. at d ditlance froin each other, 
;ind one fiie » limes as l)ig as the other, fo as to feel ibc 

leaftheaipoIEbic; 

VII. QuKSTios 331, by Mr. Chrlft. Mafoa. 

There are two bridges over two different dianncls, having 
flood-gates underneath them; one has four gates, each 4 feet 
A inches wide ; the other has two, each j feel 9 inches wide; 
there is tool, a year pjid as watcr-fcot by Innds which thefe 
channels help to drain: A mean depihof 45 inches was takctt 
at the greater bridge, and 14 inches at the lefler; thc be^ 
dhoth chauaeli are fuppofed to incline alikt '" -^"-" ■—»- 



i 

i 



Ko,4r' New Qjjkstions. 301 

or declivity; whai patt of the lool, muU be allotted to each 
ohanne), HccordiDg to the proportion of wa[>:r ubith they 
relpciftivdy difcharge at the aforeliiid deptiis ? 

VIII. Question 333, i)> Mr. Pov:la. 

An equation of a cut re is exprefled bj y - 



IX. Qi-ESTiON 335, B)- ihe Rsv. Mr. Bater. 
What is the content of a calk, wboTehead and bungi 
tBEteri ate 30 and 40 inches refpeflively, fupfjofed ic 
furmed by ihe caflinian {ibple revolving oa iis pi iacipal axc, 
which iajutH'oui-ihirdi of die calk's leng' ' 

^^^roree Irifh evidences, Ramely, a pedant, a pried, and ait' 
SJdecuian, offer their ait end an ce to the piaintifF's attorney, 
on a inal at Weftminl^er-IinJI, for the reward of half \ 
hoglheadof wine- the pedant can drink icout by hirafeif in 
[z days, the prieA in 10, and the alderman in tji when the 
days are it huurs long; Quete, in what time can the pe- 
dant, prielf, and alderman drink out the whole, drinking 
logether, when the days are 10 liourslong:' And what wilt. 
be each evidence's ihacef 



isjutt I'oui-ihirdi of ilie calk's length ? 

X. QuESTtoH 334> V Diflator Roffenfu. 



XL QuitTioN 355, hy /lfa/7^r Dickey. 

If 10 packs of cards and 3 packs of knaves are of equ il 
mlue wiih 5 packs of knaves and 4 packs of cards, what WiU 
be the value of one pack of knavcsf 

rAePaiZE QucsTioN, hy A/r. Turner o/ Brumpton, 
war Rocheftcr. 

Three towns, A, B, C, at wltich make na wonder, 
Seven, eight, and ten miles ate exaflly afunder; 
A thoufand good people in jd live alert. 
In B and G two and three thoufand expert; 
ReliaioLftj bent, muft on Whhfield attend. 
And wou'd cliufe him a place, a la mode, for that end; 
Where muft he hold fonh, ihat, in preaching to iLoTe, 
All walking 10 hear him Ihall wear out lealt moes I 




^ejiions anpwered, 

I, Question 3Z5 anfiusrecl by the Prspafer. 

IET /, R, and H reprefent the (ituaticn of ihe ipir 
J Ircheftcr, Rulhden, and Highim; aod/f',fi,ihe plai 
of obfervation at Wellingborough, anil next n 
sod Iligham. The .decltnatioo of on 61b of 
■ Jan. lift at rifioH was lo" 4a' S. with wliich die 
oomplemetilof rat, of Wellingborough 37" 40', 
and G's zenith diftaoce 90° 34', 1 Jind (per 
b fohciii.-5l the nppolirc angle, or O's azimuth 
Bii'oni M wh(^n his c^iit<:r appeaie ia the ho- 
riiuo = 1x4" 1;'. In like ni,tnner, the ©'s 
Ifipareni azimuth fiom H. ;ti riiiog, Feb. i4ih 
= i04' ag', the difftrtnce of thcTe 19° j8' — 
^ IIVR. The ©'a apparent amplitude M^rdi 
jjih wa« 1' 7' N. Therefore the A RiVH = 
17*]6'> Suns appar^Di amplitude 




folftice; 



ig" 44' , and on the iiih oi Feb> ij 

with the mcafuttd diftance flfl' [by plain t 

ia fooud = smiles, 1 furl, in pjl. IVJi = jta. jl-sSP-' 

tf'J/rijni. 6f. 19 p. required. 



S3' 8. Confcquentl 
ig"o'-, from wlieni 
trigonometry) fri 



Mr. Wniiam Sution"/ Jnfa 
^iribleamptj 



L JJic. iclL li" 4i ^ 

Jan. iih j4 aj C 

Feb. nth 15 48 C 

Feb. 14th 1] 57 J 




des of the fun, at riling, ■ 

From whence the diff. of ampl 
,. , tudrtfromj3n,6(hioFeb.i4l»' 
louth _„ ^g, p ^^^/, And the fii 
mplitutics from Feb. I4ih. i 
MM.ijth 3 is north. M3.rchiiih = ^RIVH-ij'ti 
Alfo diff. ampliniJes in the riglit line from WeUingM 
toiigh to Higliam, between Dec. i&ih and Feb. iith:=»3" f 

The diC between Feb. jiih and i^ifi is ^SRIV= _ . 
ftom whence the Z, i/fl fl = is" t', Z i( nV=: j« irf, i 
confcquently tVl — iTa. il.Jjp. IV R = jra.of. ijp. fl 
= im. 7f.sP- 

The fame w 
" r rudder.. 




S0.4S- QjjESTioits A-NswtfcED. so; 

11. (^ESTios 336 anf-uiered bj Air. Chr. Turner. 

Ibi prtifojer. 

To find the htighi of th: cajilt. L«[ « = Iecond» required, 
either in the acceleration of a body 
or velocity of found propagated; 
h = itrr feet ^ acceleration of a 
body the firll fecond, c = 1 142 feet 
the diilance oioved over by found 

Then, i)tx=i i:x= calHe's height, 
per queftion. Heoce* = t = 7" 
feconds, and the degree oi'vclod«y 



procal proportion. If the weight upon the earth he unity, 
the fiunc weight at ihe callle wiU be 'gg or as 100 tu 99 
Bcarly. 

Lafilj, it find ike vifuat, or tanient line A M. By 2* E. J, 
and 47 E- 1. '^C' —CM'- =. AM*. Hence AM = 3J0 
miles ^d i74i yards. 

Mr. T. Covtftr tlegantly folded the fame. 

Anf'x'crtd by Mr. Roger WiJger B/TJymouth, 

put ^ = I I4X feet found move* per fecond, h = 16 A feet 
defcended by a heavy body iu a fucood, ' = dift. of die 

cafUe from the earth's futface. Then, 5 : i : : » : r = 

fquare lime of the faiHog body. As a : I : : x : - =: time 

of found returning, whence s/ -—- per queft. Whence 

X — ^=- 8io87'pi; &c. feet; the k& following as in the 
above anfwer. 

Mr. H'illiiim Bevrl af Har^iveU !us calculated the (ame 
iattttJiUaaaner. 



I 



E i. IHc^ihl 



'JU. QcESTtDH 327 aaf-Mereil-bjl the fnfefer Mr.l^^tiX 

■LetJB = ia.. CD = i&. CO (which by the data W 
always be a Kqowd quaniiiv) = f> f^ I 
= zy, GVot av = x, Oy Oi0v = x x^ 

'± c. Then, by the properties of ihe * 

figure, VO : AO :: AO : FO, viz. 




^ %aa + — ^ I the theoiem for finding ihe Itatt I 



Again, let d — i'n\(i, acd - 



a mimmuin. In £uxioa9 x* >; ± ^cx^»' 



orx' ±4ci = jfl* — je", whence )(=V'jh'+c' It] 
(jMibeorBin for findioe ihe lead cone. 



No. 48. QjJ estiohsAnswered. 305 

Tills gentleman inrorms us tliat feveraf ureful corollaries 
m^Y be drawn from the above general theorems, which he 
promifcd to coinmtinicare for uublic benefit. Ard as vie had 
him exceedingly welt qaaliiiea, we ili^Il diitingnifh his per- 
formances, with a due regard had to them. And we hope 
00 iagealous coatributor will lake ofTence ai our preferring 
what excels ia this Diacy, as it is the only means of im< 
provement. 

The fame Quellion anfoiered by Mr. Wiliiam BevU. 

The ratio of the dividing oidioaie to the conjiigaie being 
Riven, their diHancc from euch other 19 readily found, which 
dillance call d, and let a = fcmi-iranfverfe, i = femi- 
conjugate of that ellipfis, and x=:Ol\ Then, per conies. 



then — ^ 

which is 




X *^xx-a-=/f(;. 



X iv-^s — <!« = are» A f/ri or HIv, 
; fquared ar.d put into ffuxions, 4x'x + 



By redaflioo, x* ± i/« = laa, whence 
77+77 ± - , a theortm for the leaft triangli 
xz±iil\' 

s fulidiiy, which, 01 —- ^ ; , is a miDimam. 



Haw put -iCig = c, then 1 



hbe 



In fluxions, and reduced, xx ± iJx = jaa, whence * 
Vj aa + iiJ ^ J, a theorem for the leall cone. 



IV. Que 



■ION 318 an/ivcrtJ *)■ ih Jirefijfrr, thr Riv. 
Mr. Baker, o'Uy. 



z 4000 miles = earth's raJi 



* 3 " 1760 
earth's furface = </. 



^^^Ptgf 9ith Df Mr. Emeifbn's Pluxloas, we have 1/ x number 
beloBging to this log. ~" ■ = —7 , which reduced, ac- 



L«piEt'DiAatfii. [Utaih'^ ijji. 
lequeftion, that of ihc »apour there will be = irf. Ami 
•■ l'' :; \d : -^—^ = its deoiity at * height. But from 



cording to the n. 



of logaiithms, gives - 



-1.8 = 



1. j;, whence, by atable of iogarithtts, 

neigbi required. 



< = 7*76) miles, the 






V.CL„: 

'or wjut 01 



J 3 29 enfivered 4 



Mr. Widgcr. 

ly iofert tho- 
iacb. dituneter.. 



room for ihe prorela 
6'o<i4'^ pounds fup- 
ibcrs, viz. 3 j'lSgS (porctdbyche 
C2'669 J globe uf 
Mr. Po-wU, ibu propofer, did net {cod us hia folutioD, 
be propofed, 



ie5 9 fie 



\ 

I 



VI. QuBiTiOK 330 an/wered by Waltoiiienfis. 

than/the Jefler;, 



Lei F be the greater lire, a times biggei 
i'=Ff, their diAance. 

Ai aey diflance, draw AB parallel to 
ff, ihen, fioce the philofoplier mud pafs 
every line AB, wt nav« only to find that 
poiot therein, .it which if he (teod (till 
he fhould feci the leail h«at pofiible from 
boili [be fires, Sujipufe P to be thai point, 
and drawing P^^Ffi call f^ *; 
-P^>;ihen 




rxpreffing the beat of both fires, muft be a 
liven, or fome coiiflwt quantity, while 

made =: c v/tll always Ihew the rektioa bctwiu » 

jn of this espreflion, when j:r o, is — -5 — + 

^o, where '= ; ; whence - 




N'o. 4S- Qj; ESTioNs Arswikrd. J07 

both fires, moving along Uiecurve/'^, 10 be roaded on boih 
fides alike. Mr, Pmole'i faluiian gives the fame ; (he heat 
emitted being direAly as the two tires, and ioverHy as the 
iquares of their dittance. 

Mr. Stifian and Mr. Btvi! fent us^eir folutions. 

N. B. Tliepeim? being found for ihe vertex of the curve, 
and Fp aod/'p being in a given ratio to each other, if any 
other diiiances from the curve to (he greater or letter fires, 
-PF and P/, he fuppofed in the fame ratio, the path of the 
£urve will be a. circle, as obferved by Flu.xionenGs. 



VII.-Q.UEST 



anf-wrrcd hy Britannicus. 



too inchfs, the breadth of ihe greater chsanel by 45 its 
depth = 9000 fquarc inches the area of the feflion ; and 90 
inches the breadth otihe leffer channel, by 14 its breadths 
1160 fquare inches the area of its leflion; the velocity of 
water moving along each channel is as the f<]uare roots of its 
depth, refpeftively, viz. as v'4j =: *S"7oB and \'*4^4'899 
fete; therefore 9000* 6'jo8 and »l6ox ■1'if99i or 60379 and 
10581 the momenta, are rearlv us the water refpeflively 
-difcharged by each chaoael, in the fame liitie ; therefore the 
greater channel pays 85I. is, 8<J. ^ cjjj , and the lefler 14 1, 
i83. jd.To^TT. feqiiu'ad. 
N.B. Greater 



Leiler 



ig ■ J ( 881. rjs. Jaretheprnpofer'snumb. 
° t II 7 J who fent noprocefe. 



Our ingenious friend Mr. Buifi, correfponding wn'fh the 
ropofer, has fent us t,%\. 14s. and iil. ds. nearly, for each 
ridge to pay; corredtiijg the propofer's numbers. 

1 -VIII. Question 332 a»f<uertd ij Newton itofis. 

— , tliereferej'«=:~-^^=i, and fluent 
X ~ J, whence (p. jS Emerfon's Flux.) 




and Bueni 



^.H 



7 by the table is = ^^ 



hV^ 



Therefore the fluent of - 



XX + tl2^ X log. - + v^— 



N. B. There is no more difficulty where furda i 
cerncd, the procefs being the fame sa in limpk quantities. 



I 



Mr. Pa^vle fends A - 



' + i'ioisr X logi'l 



IX. Q^OESTioN 333 sTipK^vrid by ihe Pnpofcrei.ij. 

Let TJ, be the foci of the gencr. ellipfe, BG — h,CBz 

~r. ^C=vJ-c = z. BF 
= x,BC=:y. Then, by the 
/igure, r» — s * = E F' = 
;» + £». V sr^ViP'— i*'. 
and r=Sf'+iii'; and, be- J- 
cwhFG^Cf=^FyDF. ^\ 
and a" + ji* := FG', alio 
iT+^» +j<^ =(7f», by 
elliptii; property ; therefo re 

r». Hence J* = Vr> + 42* + 83'.t + 4z'*» — az« . 
asx — t'. is the equaiion of the curve. But when^:=i 
then, per quert. i+z =np, v» = «v — z. And fubll 
luting the abo»e values of r, x,y, and 2, in ibe faid equaiiot 




I men, per queii. 1 -rz . 
luting the abo»e values ( 
we get, by reduftion, 
= - — ■ J ■■ whence, 
S4'9i6;. which laft valt 
fefsthanJ. Hence we h. 
. • Mr. Towlc's flMcni U 
Vbic I/ilie laiier watt otit 



, whence, in the prtfent cafe, t(=i i»'r48, 

true, becaufe v citiniai 

ehave r=74fo836j, 3 = r8'4BJj J * 
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by fubftitut. for the known quantities^'* = V^* -h^x + c*x* 

— d — ex — .V*. wherefore ^;'*x*=:pxv'^* +bx + ^*x* 

• • • 

^— dpx — cpxx — p\**x = the fluxicn of folldity between 
A and F; whofe fluent, when properly corredted, is 



—; um — : ''^* - *'^* - ^^* ' • 

\vhich, when x -=. BF^ will be 5445!98i5 inches. Again, 
putting X = F//, y=. H Ky and proceeding as before, we 

get/>y*x=r/>x V^* — />x-hc*x* — t/^x -4- cpxx'—px*x = 
the fluxion of the folidity between Fand 6*, which diflFers from 
the other fluxion in nothing but the (igns, confequently its 

corred fluent is difcovered to be -r- x p V</*-^x-f-c*x* 

4C* 

= 2a 116*2054 when x = CF. Hence, the content of the 

X. Question 334 anfwersd hy Mr. Steph. Hodges of 

Wellingborough. 

The proportion of the quantities of wine drank by the 
pedant, priefl^, and alderman, in the fame time, are as 1, 1'a, 
^, whole fum = 3. Then fay, inverfely, as x : la : :* 3 : 4 
days = 48 hours when the days are la hours long = 4 days 
8 hours when the days are but 10 hours. v 

By dired proportion, fay, 
gall. galL 

f !• *) Oo'^J pedant's "^ 
As 3 : 31*5 : : ^ 1*2 >• : -J 12*6 V prieft's . > allowance. 
V. *3 3 C 8*4 i alderman's J 

yir. T.Convpfr onVellhi^bbrough anfwered this quelHon 
in the fame concife and arti6eial manner, as did Mr. JoJ^ph 
Orchard^ oiGafport^ in Hampjbire. 

Diary Math. Vol. 11. E e "I^.^ 



7he fame anf^ercdhy Mr. Will. Smitli, ai Churchdown;, 

near Glouceiter. 

Put AT = time they will all drink it in ? lA x la = 144 =: r, 
12 X jio = -£20 = //, 14 X 15 = ij, w = half the hogfhead. 

Say, c : «w : : .■? : — ;</:•«;:: x : -^ ; r : ay : : x : --^-^ 

the fevcril (hires collefted = — ^ + -^ -f- 2L =- .«;, 

cub 

Whence x ?= /^ . -, ^ 1 = 48 hours when the day is xjt 

. houi^ s?:.4 days 8 hours when the day is io hours, 
igall. gall. 

Ct^t ^ pedant's ^ C 10*5 ^> 

Hence -jAV^ prieft's > Share •<i2*6> as above. 

« TwJ alcjermkh's J C S'4J 

yir. William Dody pi Brampton^ in Cumberland^ iolved 
the fame, exadUy to the truth, and fo did feveral otjiers. 

JLli QuEsxioN 335 aufwered by D/t^Jier Billy BrancJi, 

^/•itochefter. 

If xo p. c^rds + 3 p. knaves = 9 p. knaves + 4 p. cards. 
Then, by redudlion, 6 packs of knaves is of equal value with 
€ packs of cards; whence the value of a pack of knaves is 
,i)nly arpack of cards. 

Tht Puj tz Qv^jiTJO^ atifnuered by Newtonienfis. 

. Let ^i By €j be the three towns, D the pl^ce of meeting 
#>uglit; and fbppofe aqy of the diftances, 
as AD to be given, and with the radius 
j4Dy defcribe the circular arch GDnff, 
and let E JD F be a tangent at Z> ; di-aiar 
AD my and take Dn infinitely fiiiall, and 
draw the lines BD, BpyCUy'Cn^ an^ 
.with the radii 5 w, C«*^ci^cribe the fmall 
iircs he, nf\ th^ Dexi the ixJcreinent of -S' 
fiDy and Df the decrement of^CD, 

Let BD±. >:, CDzzzy, AD = %,. and 
/*, by c, threfc giy^q .numbers a, 3, 4HP 
proportion as per queflion^ (40.09 people 
Jiving in the town Ay as the author inform! me, xnftead of 
rood the printed number) fo that ax-i^by^^cz may be a 

minimum. 




y.Ko. 48. Qjj GSTioss Ak 

mum. Then, (ioce s is fuppofed conilant, we Ijave 
an + ty = (i, and ux = — iy, or v : — j' :: i : n. In thft 
two right-angled iriaogtcs Dae, Da/, whofe oonimon !iy- 
POilJenufe is On, ii i? as D^Cij: O/C-j) :: s.D ne-.s. Diij 
'.-.b-.a; hM^Dns=fDA=^llD7n. ^ryA Z.DHf^ 
mDf or mDC. Whence s. BDfii : s. wZJC 



I ud 



..CDm 



■..BDm 



- After the fame 1 
Kifed coaflant. 



if ji be firp" 
n ^,v + !,■ 
^. Th.re 



■ ■H- ez U a min. -^ — ■■ — ■ 

\jiiK, if ). CDm = V, then -k = J.5^w, and % ^ 
« + 5 Dpy (heir fum. Therefore the problem cnmefc. 
, 7o find tbs ^Q-Qax nuhofifiifisw, flOrfZ,BDl* 

flfl>ife fi'ig is -^v,f9 that 

fBDm. And z"CDm ii 
jHcsih's lortlioU in thtf Diary i7jS. 
N-B. ZCZ)w is .nearly »9''. 
iw, dljhejarisof A -^5Cbeii 
inglrs ai />, all the dillances A 



I be iht fine of ths fum 
is cafily fouad by M>. 



llonayiie, prcb, 11 p. jfis.)- 



D : 



geiKea.tftneihervii^ 
5, 3 D> CD ^fc ealUy 
., CD = 7'*4- (,Se» 



Tic fame enf-wered hy W^tonienfis. 

L I.ct A!iC reprefent the tlicee towns, and let the oufliter 

' people io //be a = 4000' (correft- 
ihe printed nmaber); in ^, j ^ 
..jo; in C c= jocro. 
' P the place of meeting foiielit. 
Draw AP, HP. CP. and wiih ihe 
rad. AP, on the center A, defcribe 
the arc aPq. A poim b«in^ now 
fuppofed 10 move afoiig the facd arc, 
"ii^es drawn 10 it from B and C will 

e coatinually vaiiable. Let the pcint 

"lye moved from P 10 p, oitt the 
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Then 5 times B P plus c times CP be- ^ 
iDg a minimum, h times w/>, the incre- 
ment of BP, will be equal to c times 
Pn, the decrement o£ CP; therefore, 
the right-angled triangles JPr, JPj, B 
made by letting fall the perpendiculars 
-■/r, As, being refpeftivefy fimilar to the 
ImaJl right-angled triangles Pp;i, pPnt^ 
the fine of the angle .^/V, or CPd, will 
be to that of Z aPs^ or B Pd, as b to tf. 
la like manner it is proved, that the fine 
Qi Z^CPs is to that oi jLCPd, as a to 
h> Whence it follows, that if a t^EFG be conftru^ed, 
whofe fides FG^ EF, and EG, are as «, ^, and c refpec- 
tively, and two circular arcs defcrlbed without t^ABC^ 
one upon the fide BC^ capable of the jLE^ and the other 
upon ACy capable of the Z^G^ the fupplement of thofe arc?, 
when completed into circles, will interfe^ each other at the 
point P fouglit : And AP will be found =: 2*596 miles, BP 
^ $'QC<it CP ^ r^%l. ^E.F. 

Corollary. If a, h, and c be equal, then two fegmcnts 
of circles defcribed within the ^ A BC^ on any two fcales, 
each capable of an angle of 120*, wirt interfedt at the point 
required, according to Mr. Simpfon's new do<5lrine and ap- 
plication of Fluxions, p. 26 and 27. He has infeitcd and 
solved this pur queflion at p. 505 of his dodlrine aforefaid. 

Mr. JV. Jepfon fent his folution, which, with Dr. ^Jhus's 
and two or three more were all th£ folutions we received. 

TAe Prize of \z Diarier nfias nuon by Newtonienfis, and 
that ofZbj Dr. Quibus, 

The Eclipfes calculated for iys^9 fy 
Mr. William Sutton. 

There will happen four eclipfes, two of the fun, and two 
of the moon, in the following order : The times and ap- 
pearances of the vifible ones according to the meridian of 
Warwick. 

I. The fun eclipfed on tuefday May i4Jth, at 4^ m'nutes 
in the morning, apparent time of coniun<5Vion in the moon? 
orbit; will be central and total to tlic eaftern parts of Afia 
bounding on America; but inviliblc at London, or to any 

part of Europe. 

The 



E C t I F I E s. 
a eclipfed wedoefday May 39th, ; 
b. m. 



No. 4S. 

1. The It 
morning. 

Begioning lEiti May 11 44 P. M.'^ apparent time. 
Mijidle 19th - 116 A. M. C Dj^t, li fca 

LclLptic_opppofit^ 131 , ^^!buih)i<fcio= 

Duration — — 3 a^ 
C^kuhted by 

C London 
Mr. Randks, i Barbadoes 

CWem.'SiirO] 
Mr.HuIfi, diefter 

3. Sun edipfed on thurfdiy Narember 7th, at it minutes 
in the morning, equal time of conjiinilion in ths Oioun's 
orbit; invifible at London, but will be a aaaA eclipie ta 
fonie parts of the globe.. 



Begj Mid. End 
h.m. b. m. h. m. 

11 11 » J J 44 

S .Staion jT 
.» It' I 53 3 U 

18 I 3 J^ 
.1 jSi I 3« 3 1- 
M S6 I 3J 3 ":■ 


Dur, Dig. 

i ^ ' :>, 3 
! iSio 19 



4. The moon eclipfed on thurfdiy Noveraben 1 


ift, 


tob 


4jm. equal time. 


Beginning — 8 16 "J apparent liraci , 


End — —.11 10 J • *' 


Ctiraiion — 3 14 


Calculated ty 


Beg. .Baid.lEnd 
h. ra. 1). m. h. m 


:-?* 


f London 


8 30 9 S»!il !■ 






M,.n,.dic>,5S^8'> 


II i 

1 Si 


u »8 t 5 
9 li to J7 


44 


i ai 


CWem.Shropth 


a »o 


»4«ii •! 






Mr. Hulfe, CheOer 


S so 


9 48.it k6 


. J« 


! 4 


Mr. Cowper, Wellingborough 


8 ij 


9 36110 J<)U ^6jt 33 


With others, which for want of room we are obiiEsd 


to oq 


It. 
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Neiv ^ejlions. 

L QuBSTiaN 337, by Mr. T, Cowper (j/* Welling- 
borough » Surveyor^ 

The latitude explore, 
And time laft wintc^r, whea 

Day broke exadl at four, 
And the lun rofe at ten? 

II. QusiTfoN 33S,, by Mr. William Leigkton^ 

Two perfoas, yi and B^ playing at hazard, A Wins fren* 
B a certain number of guineas, confiding of three places, 
wbofe digits are in arithintEtical progreflionr in liich ina«ner^ 
that, if the number of guineas be divided by the fum of thtir 
digits, the quotient wiil be 48;, and,, if from the faid num- 
ber of guineas you take 198, the digits wiM be iaveriedr 
Quere die number of guineas won ? 

III. Question 359, hy Mr. Wiiliam Bevil^ 

From what height murt a bail of 4 ounces weight fall, tcf 
have A^rois pounds fwrce, an an inclining plane, whofe angle 
of incidence is 4c* : 

IV. Question 340, hy Mr. Davis, Teacher of the 
Mathsj/t^tics^ at Painfwick, GloucefterlTiirc. 

In latitude of forty-eight, 
A monument flood tall and ftraight^ 
Which finifh'd was o'th* firll of June, 
At five o'clock i*th' nfternooh; 
When, by repeated ttiais made, 
The length of its extended /bade 
Was found in ratio to its height. 
As ninety-two to tWehty-eighr; 
And, where its bafe with earth did join. 
An angle form'd of ninety-nine? 
What was the Julian period then ? 
If 'twas ere<5led fince, and when ? 
Or, if before ercdled found. 
How maay years have fince gone romid ? 

QUES- 
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V. Qtjlstion 341, by^Mr, Bevil. 

Two men bought an equal number of (Ticcp, ancf it being 
demanded of them what they gave a-piecc tor each parcel; 
it was Aurvvtreu, that if the number o^" (beep each of ui 

bought be fcverall.y Biuhiplied b^* — and — , 49 being re- 

fpcdivtly added to and fubtract«d frwu each produ^, both 
the Turn and remainder will be equal to the fquaic of the 
number of (hillings given for each relpedive parcel : How. 
many fhcepdid each periou buy i* And what did each. parcel 
coll.^ 

YI. Qu'E sTioN 342, hy Mr, Siep^i. ITadgcs, ths y^ungct,. 

In an excifeman's round. 

An oblong ciilern^s foui.d, 
Th€ fumof one fide and one end beitJg given^ 

With diag'nal below, 

The contents you're to fhow. 
Whole breadth's to the depth twenty- five is to feven*. 

84 ijickes = the fiun of one Jlde and one end, 60 = //^ 
diagonal, 

VII. QuESTiaN 343, by Mr, John Raiidk,. 0/ Wttp, 

in Shixfpfliirc. 

A gentleman has a piece of grounti in form-ofa geome- 
tricaFlquare, the difFerence between whofe liUts and dia- 
gonal is 10 poles; l?e would convert two-.thirds of the area 
into a garden of an o^i<fgonal form, but would have afiH^- 
pond at the center of tht: garden, in- the form o^' an equila- 
teral triangle, whofe area n.Mll be equal five poles Required 
the length of each lidu of the garden, and of each fide of the 
poad? 

VIII. Question 344, i^^ UpnorenAs. 

To determine the fides of the kaft rigbt-angled triangle m 
whole numbers, wiiofc legs are in proportion as 7 to xi ? 

IX, Question 345, by )(jovovfAovov7r\iPtKi%oq. 

If a bookfeller buys a copy for ail. pays ail. for paper, 
21 L for printing joo imprelliODS, and lol. for advertifcitvtvwv^ 
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other contingent expences, amounting in all to 73]. andjell^ 
100 books yearly of the hlllory, at 5s. each: What is his 
gain per cent, allowing compound intereil, for the time he 
hes out of his money ? 

The Vkizv. Question, hy Mr, T. Cowper, ^Wel- 
lingborough, Surveyor, 

Admit the moon, on the lytb of February, 1750, rofe four 
minutes fooner in the latitude 51** 34^ north, than in tlie 
latitude 52" ao' north, and was obferved to come upnon the 
meridian in the former latitude on the fame morning 42 
minutes after four, and the preceding morning 54 minutes 
after three ; from whence her longitude and latitude at rifing," 
in the latitude of ^j^ jz' , are required ? 



1752. 

^eftions anfvoered. 

I. Question 537 anfyjered hy Mr, T. Cowper^ the 

propofer, 

PUT a = fine ©'safcenfional difference, 60* ; I = fin^ hour 
from 6, at day-break, or 30''; ^— fine 0^s deprefEo^ 
9,1 18^ ; and x and y the fine and cofine of tbe latitude : a]fa 
e and ^) the fuie and cofine of 0's declination : By fpherips 
bvy -Y ex^^-d and exz=zavyy and fubftituting avy for rx ia 

the firft equation vy = — —-r : And alfo in the other equa^ 
tion putting . ■ for vy^ and we have #x = ■ • .♦ , ; there* 

fore — ' — td = •0303074 = cof. fum of lat. and fan's decliur 

' 1 -^ a 

%%'' 15' 48^ And , d = '42ii%5^ the cof. of their diff. 

or 65® 1' 51". Hence the lat. 76** 38' 50^ and declio. ix* 
36' 58''; nearly agreeing with Mr. Gibbons*s anfwer. 

f TuEORGir* 
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Theorem. As the fura of the fines of the fun's afcenfiona! 
diflferehce and arch of time from' day-break to fix o'clock, is 
to the fine of the fun's depreifion at day-break, fo is the 
verfed fine of the arch of time from fun-rite to noon, to the 
fine of the meridian Altitude; and ib is the verfed fine of the 
time from midnight to fun-rife> to the fine of tlie fun*s de- 
pref^on atmidnigbt. 

Mr, Willjsm Bevtl hzt curioufly and concifely fojved the 
fame, exadly agreeing with the above. We wifli we had 
more room, to infei^ ail he fends us. 

The fame filved by Mr. Charles Smith ^y^ Rugby. 

Put r and h for the cofines of the hour angles from mid- 
night till day-break, and from fun*rife till noon, refpe<5^iTtly; 
^= cof. of 108** = Z 0, [fee Jig, p. 136] x and v = fine and 
dof. of the reqnired latitude; « and z =:thofe of declination. 
Then, in fpheric triangles Q)PZ and OZ P, by common 
theorems, rzy '^ux 1=^, and »zj^ — a * = o, from whence 

zy—ux zz d y =; 'ojoso;* = cof. 88* ij' 48* the 

X +11 

fum of lat. and declin. and zj^ + a x =: ^ x ■ ■ = *422X2i 

= cof 6^0 i^ s^" ^^e difi. Hence the lat. 76^ 38' 50^ N. and 
the declm. ji^, 36' 48" S. (anfwerlngto 7ihFeb.) required; 
pioving die truth of Mr. Conxiper^z an^fwer. 

Mr. John Ajb, Mr, Sutto?!^ Mr. William Spicer, Mr. James 
Tereiy Mr. Charles Mafon^ Obadiah Witt am o^ Whitby ^ Mn. 
William Cottam avhis Grace the Duke of Norfolk's, and fe- 
▼eral others, folved the fame. 

II. Question 33$ anfwered by Mr, Rich. Gibbons. 

Let.y, y, and z reprefcnt the three digits; then,, by the 

- a- u • loox- -+- loy 4-2 o J 
qteihon, we have \* -h z = ay, ; — — =: 4S, and 

99 X — 99 z = 1 98 ; whence v = 4, _y ^ 3, and z = a ; alfo 
Duml>er of guineas 432, required. 

N. B. This queftion is the aift of the Mifcelhnea Curiofa 
Math. vol. I. inverted. 

PHlothsorcSi putting ^7 = 198, tf' = 4?, makes x=:— - X 

190 



e 



— — = — = 4 ; whence the number ziz ±x i. 
r — 37 II ' 

Mr. Jojeph Orchard folved the fame; alfo Mr. John Fijh 

^^ Dartford, ai>d fevcral otheis. 
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III. Qus»Tio» 339 anfiuereJ ij Mr. John Aft. 
Eces hsm» ! 

A Sne 40° : rad. : : 49*6; pounds force : ;7*s7i8 pwind 
£ momentum or force of tbe falling body = >«. ^< a £1 
i given w£Jgh[ =: 'ij ponods, and x for ihe requin 

II ; UicD, by the laws of motion, — will be (.he veil 

jtiiV of ihe ball armed at U>e plane of ihe horiJUto ; »nd t 
Befaguliers'a experiment. Phibf. Tranfaftions, No. 37, 
}. a6j, can be depended onT we have Vv ~ — ; whence 

= 9JJ3'7 fc»'. required. 
Mr. Richard Cibiom folrei this question id the fame du 
„. : Thus,' 

, As the fine of the angle of incideace 40* : 49'67 pouq 

''"Te : ; rad. : 77'i73 pounds fnrce on the plane ot the hi 

m, being let fall from ilie fame hiiighi. By Dr. Oefag 

s'a experimenls, an heavy body defcending four feet W 

|bave iwice the qiiautity of motion it bad when it began : 

IVaJl (i.e. taeohjirvf at the end ef one fi/sl fallen) thelii 

Wf iij fiiiling half a fecood. Now, the forcew always ** r: 

icity and ouantity of matier, /. e. v'lpaee » matter, p< 

:nclicularly defc-endedi pLitting '" = 77'»73 the moaiCDtUI 

jerpflndicularly dcfcended ; q — o'lj poands the qu&nti 

if [he bill; and j^fpace required 10 run 

whence i/s = ^, and * =^=9153*7 fei 

IS before. 

I .. - -jceived numerous other learned fohitions to ihe fol 

Aoing quefboD. Mr. Harlaitd IVid, of IVhithy, m^lua t 

"■/.ncK [O bedefceodedbv thebill no Ids than 3?6*»a'.^4 

, or 7,V"3 miles; and fomc about as fiir aa from t 

A Diary-Criiie, oMerring our remark in laft ye^r' 
where Newtonienfia pointa out an impropriety m prflpi 
ph-rfc fun of quelliuns, etidearoiirs to mske the difcotWy 
n, and Is Tcry angry at oui 
ferfuchiquertion to be p''' 
Dl-c. tj, 1750). But he flidi. 
. Jvim Turner and the Rrv . 
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called Gentleman's Diary), are etjuaJIy culpable: TliDugk 
he fi^qiieniiy boirows inventions and obfcrvations, and bor- 
lowed our own rcmaik from ihe place above-mentioned, 
Seequr prize quelHon for the Dibry i;jo, inleried in a lute 
bOfl kotrtiixionB. P.J05. 
^■L 71? afauisui Do^or, en hh Difioi-erits. 
^^^F So modern 'pothecaries, taughi ihc art 
^^^K , By doi^ors bills to play the doklor's piiri, 
^^P Bold in tlie pra<f)ice of Rtidaken rules. 

Prefcribe, apljly, and call iheir mailers fools ! 

Porn. 

Iilr. Lnr:i{f» aifi), who rdincd npon Mr. Turner's and Mr. 

yjiT^.-r's folaiion to a i^ueflioji of this kind bll year, now 

deicfls our alodcrn philr^fopliere ; but iirlt faw iJie remark 

rliat we inferied I'roni Niiuionie'ifu. 

The relative forces uFfJUns bodies being as the Vipatc 
y quantity of manei, perpendicularly defcended (/'. e. ns the 
reflangie of Uie velncitj and matiei) it will (ollow, that 
a and X, dJOances deftendcd by two bails, wliofe weights 
are W mA it-, will have forres, an c' X Wio x^ii-, that 
is, when ff is at rcH, it will have no force in totnparjibn 
with the force of lu at any diilance defcenricdr wliich is 
contrary to what is fiippoitd in the sstft and jjsth diary 
ijQciiionSi where force eortpoufidcd of weight of mntidr atid 
velocity, is fiippofjd equal toa degree of picfliire of nutter 
unlufpended. tho'atrert, 

IV. Quest, j^ a'-ftmrfil hj th prepi/tr, Mr, Davis. 

Let BC reptcfcnt the rooniirnent, j-i JS ilie fliadc's length, 
HO tliehoi-izon; thcnZOJY© 

= fun's a!t. The fides y!li tu ^ a 

^CassiIoiE, HndZ^i'f.' = 
qg". By irifton. Z,0WQ = »J'' 
o' 37" fiih's'alt. and allowing 17' 
17' for fun's femi-diam. and rc- 
i"ra(lion, i.^" o' 37" — 17' 37' = 
34° 4j' = fun's true ait. 

Now, from coinp. lat. 43' o', conip. fun's air. S5' 17', iind 
Iiour angle fioT" noon of jh. r^?^'', the compjemeni of fun's 
deelin. wil! be found 69° j.i' 16*, »nd dcclin. ao* 6' 34", 
which anfwers to B »9' i%' the fun's place in the ecliprie. 
Of Iflneitude from *¥> js" 3K' i and, by mitking proportion, 
I tiod, lunc iG, s hoirs P. M. innu g6$ ante chritium, the 
I'yn's place is b 19" ;8' o', as may be prortd from Lead- 
betters t^Jes; Leing the tiiiic When the moiuinicnt WM 
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hMhe fides of the fquares : Confequently — a: +49 x 9 

P ud =• 49 X 4 = x8* ; from either of which equa- 

8fe 65 the number of (heep : And, confequently, — X 

^0 = ■= — , and ^ X 6s — 49 = > whofe fquare 

•9 »7 4 

i are ^ and — , or los. 4d. and 9 s. the iheep cofi a- 

1^ 3 2 

!^ii each parcel of 65; whence 65 x los. 4d. = 33 1. 

[d- one parcel cofl; and 65 x 9 s. = 29]. 5 s. the otiicr 

ft: the true anfwer. 

ic method may be purfued with the fa<5>ors 7x91 
thtn the fides of the fquaics will be 49 and 42, and 

nber of [heep in each parcel 245 ; confcqucnily — 

5 or x6s. 8d. and ais. the fliccp in each parcel cofl 

% and 1571.53. and 204!. 3 s. 4 d. the price of each 
being dearer, and therefore not the true anfwer. 

ESTioN 342 anpi»ered hy Mr, Jofeph Orchard 

of Gofporl. 

y/iB + ^Z)=:84 = «; JEzzCoziJ'^ and ^^ 

^•a8 = r. Let -/2)=.v, then y^i? 

, andJ?r = rx: Euty!/i?»+ Vr 
^ii£*f i.e. a a — zrtx+xx-i- 
^^ %ax i/J — ija 



JjJ 



u. 



•• XX' 




rr+i rr-4-i * 



= TTY'^ = *4'39 nearly, the 

; and the length is 59*61 ; alfo depth 6*8292 : whc^ncc 



USJiLis^"-- 



^ if by *! diagonal helo^^'' is meant DB at the bottom 
[4»f the ciltern, then this is the folution : 

i^^ + z/Z) = 84 = ^, Z>i? = 6o = ^; lety^D = .v. 
9 = rt — X : But yj/i?» + DA\j=zppu c. «*« — 

■X.V = //J; folvcd x=: ^^=^-? ''''-.--'-- - -^.^ ^^^ 
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Mr. Charles Mafon^ jun. of Sapperton, Glouc^cr/hirCf 
fcods us word, that the above lolution was done by him^ 
^hongh Tent us in Mr, Davis's name. 

Some make the time long before creation, when there were 
no men to build ; and orhtrs in the time of the firlt Chinef<: 
emperors, who reigned before the European time of creation. 

V. Question 341 aiifivered hy the propofer, Mr, Bevil, 
^Harpfwell, fiear Gainfborongh, Liucolnfhire. 

It happened, through hafle or inadvertency, that this 
ciueftion wanted a word or two to make it properly under- 
iTood, which are now fupplicd in contrary characters : Tnvo 
Wt'H bought an e^nal number cfjhcep ; and it being demanded 
^fthcin ly^'hat they gave c-piece for their fheep in each parcel ^ 
it *was a^/pirereii that^ if the' n timber cfjheep each of us 

bought he federally 7?iultipHcd by — afjJd — , 40 being re* 

fpeRiveh added to or fuhtra^ed frof?i each prod n^^ both the 
fnJJi and remainder nvili be equal to thefqiiare ofthefljilUngs 
given a-piecey^r fheep in each refpeftive parcel. Ho*m many 
jbeep did each perfon buy ? And ivhat did each parcel cofl^ at 
the cheapeft price r for fo every man would buy. Or, it had 
been better propofed, Tiyo ?nen bfjught an equal nmnber of 
Jbeep and hogs, '<5c to diflinguifh one parcel, and the price 
of each hog and iheep in each parcel, the better from one 
another. 

*iA ' t A. 

Put y = number of (beep : then — ^ -f- 40 and ~:c — 40 

27 / 27 *y 

are fquare nuinbers, whole roots are the fhilhngs a-piece the 
fhtep in each rclpedive parcel (of different value, though 
e(^iial number) coii. 

But a fquare number, muhlplled by a fquare number, will 
produce a fqaare number. The expre/Iions being inultiplied 

refpe(5live1y by 9 and 4, two fquare numbers will be ^^x 

4-441, and — X — 196, whofe difference is 637. 
27 

To find t^o fquare numbers hazi/Jg that difference. 

Rule. Refolve the given difference into any two favors; 
then the half fum and half xliffcrencs of thofe favors will be 
the fides of the fquarcs hAVrng tW differfeoce given t €37 s 

13x49 = 7x91. Iherefore— : = 31, and --^- — ^=il8 

wrll 
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will be the fides of the fquares : Confequently — x +49 x 9 
— ^— - *^ 

= 31', and ~ 49 X 4 = x8* ; from either of which equa- 

27 

tions xi=6s the number of ftieep : And, confequently, — X 

7,7 

^5 + 49 = - — , and ^ X 6$ — 49 = , whofe fquare 

9 »7 4 

roots are — and — , or 10 s. 4d. and 9 s. the fhcep cofl a- 

3 a 

piece, in each parcel of 65; whence 63 x los, 4d. = 33 1, 
lis. 8d. one parcel coft; and 65 x 9s. = 29 1. 5s. the other 
parcel coil : tne true anfwer. 

The fame method may be purfued with the fa(5lors 7x91 
rr 637, when the fides of the fquaies will be 49 and 42, and 

the number of flieep in each parcel 245 ; confcquenily — 

and — , or i6s. 8d. and ais.. the fheep in each parcel coft 

a-piece, and 2571.53. and 204 1. 3 s. 4 d. the price of each 
parcel ; being dearer, and therefore not the true anfwer. 

VI. Question 342 anfwer ed hy Mr. Jofeph Orchard 

of Gofport. 

Given y/J? + ^/D = 84 = ^; ^^ = ^0 = d\ and -J— 
= — = '28 = r. Let AD = X, then AB 

25 A 

zz a — x^ and Be^rxi But AB » + •^- 
BE^ = AE"^ y i.e. a a — 2rt^ •^-^x^- 
- . ,. 2^.v dd — a a 

rr+i rr-f-i 

, a — s/aa-^rdd-^aay-rr ' . , , 

and x = FThFi =.*4 39 nearly, the 

breadth ; and the length is 59*61 ; alfo depth 6*8292 : whence 

the content { 3 rgi?, I gallons. 

But, if by " diugo7ial letoyf] is meant DB at the bottom 
or top of the ciitern, then this is the folution : 

Given AB + AD = 84 = ^ , Z>j5 = 60.= d\ let AD = v. 
Then AB = // -- x : But AB"^ + DA^ = Z)/i* i. e. aa ~ 

I, , , , ,r .t 

a^x + 2xx =: dd; iolvcd x = = 36 the 

D^ary Math. yd. II F f ^\<i^\>CvS 




3'i» 'L A D 1 1 s' Diaries. \_Heath'] x^ja. 

breadth; the length is 48; and depth lo'oS; whence the 

Mr. T. Ccnuper f jIvcs it trlgonomcirically : As 60 .'84 : : 
col'. 45* : cof. 8* S' half the ditt. of Zs ; conlequemly the Zs 
;»re 53* 8' and %G^ 52' : Whence the length 48 ; breadth iS ; 
depth lO'cS; and content 8'i buHieb. 

Mr. FJfi, of Dartfordy by a (hort procefs, folred this 
qiK'flion, and iiods the length, breadth, and depth of the 
ciltern, cxadlly as above. 

Mr. W, BevlU of Harpfiuell; Mr. Randhy oiWim^ Shrop- 

flj'tre ; and Mx. Samuei Sptith^ ofCMmhden^ Gloucffterjhire^ 

W{o folved it : as did Ohadiab Witlam, offVhitby; Mr. /f^t^ 

kinf^m Farmer ; Mr. William Cattam, al his Grace jhe Du^e 

©f Norfolk's; iiDd others. 

VII. Quest;on J43 anpmered hy Mr. Oxdiard. 

Let d^io the difference between the /i<le and diagonal 

of the fquare; then ST^FyTx d z= the fide of the fquarc; 

two-thirds of the fqnare of which are 388'5.6i8 &c. = the 

iiTcz of the odagonal garden : And, if x be the fide thereof, 

then XXX 4*8x84 &c. = 388*5618 &c. the faid area {/ee PaU 

, ,. r V /388*56l8&C. _ , 

Udizimf.rsi,P'tA), V x = \/ - ,^^^ ^^ = 8*9707 poles, 

cachfide of the garden : And each fid^ of the pond is a v -7- 

V3 
c2 3*398 poles required. 

Mr. T, Ccivper anfwcxs it thus, very concifely and clc» 

gantly: As 3 — aV» : 10 : : 10 : y = i;8r84a69^; 

two-thirds of which = 388*56 1797 == area of the Diagonal 
garden ; then v — ^=8*9707 poles, the fide thereof; 

and 3*398 = fide of the triangular pond. 

Ohadiah Wittam folved the fame in «nn elej^ant manner; fo 
did Mr. Cottam, at ills Grace tlie Duke of Norfolk's, and 
fcvcral others. 



ym. (i;j:t%* 



Vrn. Question 344 anfivereJ hj Upnoreofis, ths ^ft- 

I. To find nvo fucli fijoate numbers, whofi; roots msy 
reprcftnl one leg antl the iiypoilienufe o( a right-angled iri- 
aogk; and the difference of ihofe fquares 10 be a Iqujiii 
number, whofe root may rcprefent the other leg. 

Put x for one leg, or llde of the fquar'c, x-^d for.the liy- 
pothetmfe, or (ide of the other fquare; then the iquares will 
hedcQotedby i.vaDd\x + ji-.^-|-i:/i^, whole dilFeicnee will 
be 1 !(/ + ^ i/= 1 .t + i/ X 1^ = _)>> fjr ihc f<iuftre of the other 
Jag, by tiueftion. Ir is evident, that 21: + ^ and d mult 
be fijuire numbers. Let i.v + i/= n, then the leg .%■:= Jx 
n~d, and hypo thenufe x -\- d= \^n—'d . Noiv, if rr=:n, 
it~d, then jxr /■ + //■* — JxTT— Tjl' =r;'/j=.vjf, per 
47 E. I. and, by traarpofition and reduftion, rr + jjI' — 
^r'-zz + rr— j7i'. Whence We lure this iheoreni : r-. 
aod rr — II will esprefs the legs of a right-anjjled iTiarBh, 
and rr + j/ the hypothedufe, r and / being afilimeii any 
rat ion d or whole ourabeis at plea fu re. 

The ratio of the legs, as 7 to 11, being Civen fo far as in 
whole nurabers (for, esaflly Riven, it would be no quelliuii, 
Jindan iinpoflible one, if the fom of their fqiiares were Doi^i 
f<]uare) by a trial or two, r will be found= 3^, and J = i, 
by the theorem ; when the compiete ratio of the legs wlJi be 
7 10 \\\, the neareft to the gi'Sn numbers, and the cor- 
refponding hypothctnife as 13$, four times which vaiiws wilt 
be 18, 4j, and j3, ihc iidcs of the leift right-angled tri- 
angle, in whole nambers, required. See p, iS(i of Dodfoo'd 
Mathematical Kepofitory, requiring two nurabeis in the 
complete ratio of 8 to i j, the fum of whofe fquarcs llmll bn 
a fqtiafE cumber; where the required is given, andafoper- 
fluous theorem that finds the numbers j;6 to 1080, being ;i 
times 8 to 15; whereas a, j,4,j,&c. % to ij, had been ii 
diredt anfwer. And there was no way to propolc this quel- 
lion, but as it was propofed, without giving what was re- 
quired (or to the fame effeil) or clfe propolmg an ioipoffi- 
bility. 

N. 6. The foregoing anfwers a fc3nd;douB and falfe adver- 
tilsmect in the London Gazetteer of Dec 13, i/jo. 



3^4 Ladi Es' Df A Ri E s. \_Heath'} 175^. 

IX. Q^uESTxoN 345 anfvuered by Upnorcnfis. 

The bookfeller buys an annuity of 25!. a year, to continue 
five years, for 73 1. ready money — ^To find his gain per cent. 
:iccording to the allowance of compound intereft. 

r ^ *) ^^."^ the annuity. 
J N r ("g (i 1. and its intercft for one time or year. 

'St C tiC Cthe number of times the annuity is to be paid. 
C z 3"^ 3 the whole amount of the annuity's pref. worth. 

Say, 
r \ I :: a: prefent worth of a payable at the end of ift time, 

: X :: - : -^ prefent worth of ^ payable at the end of 2d time. 

r : I :: • , : ■— prefent worth of^ payable at the end of 3d time. 

Confeq. ~ prefent worth of ^ payable at the endoi /^" time. 

The fum of all whicli T f 

^^ . I J I I the whole prefent 

progrdiionals-, ---,—, . r^ -^ixa ^^ \ worth of all the 

^ ' ( t"^^ . payrients of a, 

Sec, — , mulilp. into rt, ! '"""^ ^'^ I from i to /times. 

/ J L 

For, if:: be the greaieft term, a the leaf t, and r the ratio, 

or any term decreed by the next lefler, — '■ = j the fura, 

univcrfally. 

The aforefaid equation reduces to r' + i ^ r* +- 

z z 

== o; in which, according to Dr. Halley, if / the number of 

. years be great, 40 or upwards, and the rate' of intereil be 

high, I -4- ~ will be nearly, or more accurately — — 

■ *, X - , the value of r, when — - — _ will be eK- 

Z "7" il Z , ^/ y ^ ..^ J 

ceedingly near the value of the reverfion, which, if it be 

called y, then i H ; — will approach the value of r fuf- 

£ciently. See Dr, H alley' s method ^ at p, 33 atid 34 appendix 
U Sifrnvin's Logarithms, But / the years being fmali, this 

rule 
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Tulc fails; in which cafe, if— "*" ' — x =j, aDd ; — 7 = ^» 

z \ * "~ I 

then I -H ^ — V^5 — a^j' IS lufficiently equal to r, and will 
itill be nearer the truth, as / the yeais be of the finaller 
value, th e fmall error b eing alwa ys in excefs; viz. r=: i -k* 



i 



y, 



"^' — X. And, putting capitals 
for the logarithms of cjuantities denoted by fmall le tters, 

then z X — = Z), and — — — = L , 

V r = I -4- ^ — <? ; and confequently r — i =z if — e =^ 
•Z1004 &c. the rate of intereft of 1 1, per year, and aiJ. 1 s. 
loid. for lool. a year, bookfclley*s profit. 

Mr. Flitcon elegantly confiders z paid down as a principal 
put to intereft, whofe account at lirfl ycar*s end = 2r ; when, 
a becoming due, zr — a is the principal running on ; which, 
drawn into r, is zr* — ar the amount at fecond ycar]s end: 
and, ^ being again paid,jsr* — a?- — a will be the principal 
running on; which at the end of five years wiU besr* — 
ar^ — ^r' -^ar* — ar — ^ = principal running on : the 
bookfcller then being repaid all his money at firft laid our, 
with the intereft thereof running on as a principal ; confc- 
quently the value of r ia this equation fhcws tlvc rate of in- 
terefi as before. 

N. B. The fum of all the terms, except the lirft, = ^r x 
" ' ^ — f ty the univerfal rule aforefaid for furaming geome- 



.J — I 



trical progre/fions ; and v zr* — ax — = o, vvhich 

.J r — I 

reduces to sr^ — z 4- </ x r* + <? = o the fame equation with 
thefirft. 

Mr, Terey o^Portf mouthy Mr. Alexander Roave, Mr. Johi 
Honey o^ Redruib, Cenivjall^ and fome others, folvcd this 
queftion. 

The Prize Question anfvjered hy the Propofcr, 

Put / = co-tang, ji** 3a', 7"= co-tang. 51^ 20', .v = fine, 
and y = cof. of the D*s afcenfional difF. in lat. 51** %%* ; j* :^ 
fine, and c = cof. of the difF. between the afccn. dift*. =: i** ; 
th'en will f .v + xv =; fiae of afcenf. diff. in lat. ?a** %d . Ko v. 



^z6 Ladies' DfARiES. \_Heaih\ X754. 

by fpheric trigon. as i : / : : y : /.v =: tang. D 's declination. 
Again, 1 : 7" : : r.v-H/^ : T^x 4- Tsy\ hence /x = Tex + 

Tsy\ i.e. -^ = — = — = 1*6808489 the co-tang, of D's 

afcenf. diff. (in lat. 51** 3a' ) = 30** 4i'. Hence her declin. is 
found =«a<> 6i'. Then, to right afcen. 341"* iz' add 150^ 
30' (= time ^'sfouthing) the fum, reje<fling 360®, will be 
33 1* 4*' = right alcen.^ at fouthing. By the rule of propor- 
tion, the diff. of right afcen. from D *s riling to fouthing = 
I® 58 i' ; confequently her right afcen. at riling, in Jat. ?i** 
3a' , is = %%^^ 43i . Thus, having her right afcen. and declin. 
, 1 find her true place to be rn, 23® 7' II^ lat. 3^ 38' a?" S. 
Ohadlah Wittam^ onVhitby, (whofe letter followed one we 
received from Mr. Harland IVid on the fame fubje<Sl) makes 
. the moon^s longitude lU 13® 44' 30*, and her lat. 3« 29^ 3^*^ 
S. which is not the truth : Confequently Mr. T. Conuper^ 
the propofcr, claims the prize, he having no competitor. 

We approve Mr. JVilliam Cottam'% method, at his Grace 
the Duke of Norfolk's, who makes T) 's long, v\^7.^ 'xd* %$', 
and lat. »* ss' *3* S. allowing for the moon*s parailax and 
refraction at rifing — whofe anfwer had been very near the 
. propofer*s, had he not made a fmall overfight in his tabular 
computation. 

Tke Prize ofi% Diaries ^vms 'won hy Mr, T. Cowpcr, and 
that of Z by Mr. C. Mafon. 

The EcUpfes calculated for ijS^j ^y 

Mr. Ralph Hulfe. 

There will be but two eclipfes of the fun for this prefent 
ami both invifible. as follows : 

I. On Saturday May ad, at 6h. at night. At the Bay of 
Ilomiuras, in North America, the fun v/ill be totally eclipfed 
ill 23^ of i<. The beginning 4 h. 30m. Middle 6 h. cm. Eod 
7h. 34m. Total duration 3 b. 4m. Digits eclipfed iz** 8'. 

z. On Friday November 17th, at 2 morn. At Carpentaria, 
111 South America, at 6h. 6m. in the morning, the fun is feen 
. clipfed 14® of irt lat. 16*^ N. long. 14^?". E. 9h. 52m. where 
jr will appear very formidable to its inhabitants. The begin, 
c !i. I'd m. Middle 2 h. 2 m. End 3 h. 36m. Torul Cur. 3 h. 6 m. 
D'gits eclipfed 12° 4'- 



Mr. Al. Man, London, May 2d 
Jamaica, Nov. 17th 
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Mr. Joi)n Child\ of Barnet, HertfordJhirCt Tends us hrs 
oblervations on the moon's eclipfe that happened on funday 
JDec. ad, 1750, in the murning, by a clock exa<5tiy fet. 

f h. m. 1 

i Beginning — — 4 3^4 I 
Barnet, Hertford. ^ Beg. total darknefs 5 36 > app. tim-e. 

I End of tot, darknefs 7 34t I 

iPark -I %m 

By which our allronomical tables may be proved. 



Of the Alteration of the Style. 

By 365 days, 6 hours, the mean Julian year, being long 
reckoned for 3^5 d. jh. 48m. 54s. 41th. ana ay fourths,*the 
year by tlie fun, according to Dr. Halley, (fee Palladium, 
1750* V' 51') The account of time has eacn year run a-head 
of time by the fun uni. 5 s, i8th. 33 fourths, or 44 m. ^is. 
14th. 12 fourths, every 4 years, and confequently 3d. i h. 
55 m. ajs, 40th. in 400: And fo from the council of Nice, 
when the kalendar was fettled, in the year 3*5, to this pre- 
lent year 1752, being 1427 years, the time by account is 
forward of that by the fun 10 d. 23 h. 43 m. and therefore 
II days Is left out of account in this month \ September the 
id bein^ acccuntcd the i/^h day2 as the raoft convenient for 
reducing the kalendar or year to its firfl eftablifhed order. 
And for keeping the fhortell and longeft days (or the folfli.ccs) 
and aUb the days of la hours long (or the equinoxes) on the 
fume nominal days of the month for the future, it is ordained 
by a<5t of parliament, that every fourth hundred year is to 
confilt of 366 days as ufual, but all other Whole hundred 
years of 365 days only:. The years between which whole 
Hundreds to be common and biffextile as formerly, and the 
date of the year henceforward to begin on the urft of Ja- 
nuary \lnjiead of the 35/^ of March J\ 

Nezv ^ejlions. 

I. Question 347, hy Mr, T. Cowper ^Welling- 
borough, Surveyor, 

By a meandVing limpid brook. 
In the blithe month of May, 

Early one morn a walk I took, 
And did fome laod furvcy : ' 
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Triangular its form I fouod, 

The bafe, then meafur*d o'er, 
Oo horizontal verdant ground. 

Made perches thirty-four. 
From midft the perpendicular. 

The bafe's ends I view, 
And find the angle forming there. 

Degrees juft ninety-two. 
The vertex angle I behold 

Juft fifty-five degrees, - 

From whence the unknown fides are told. 

And acres, if you pleafe. 

II. QuBSTioN 348, hy Mr. James Terey o/'Portfmouth. 

The grcateft fpheroid, and parablia conoid, 

Infcrib'd in a cone are by art. 
From whence as belowj*, the contents you're to {how. 

Of each feparate folid apart. 
• Diam. of cone's bafe =135 inches , and its altitude =: 30 inches, 

III.QuE s TioN 349, 3; i>fr. Obadiah Wituna, <2/*Wliitby. 

On what two days of the year 1 751 will the fun rife at the 
fame infbint of time at Peterfburgh and J^rufalem ? 

IV. QoESTioM 35t>, hy Mr. William Honnor. 

Required a theorem for determining the length of a lever 
of the firft kind (fiappofed of no weight) capable of being 
divided into two brachias, y the greater, and x the Icflcr, fo 

that^*" — x*":!: jr" k x*; on whofe ends two given weights 
being fufpended, w the greater, and v the lefTer, fhall equi- 
poize each other ? 

V. Question 351, hy Taptinos. 

In a right-angled triangle, there is given the diftance 
from the angle at the bafe to the center of an infcribed 
circle 4 chains ; and if it be prolonged % chains further it will 
touch the cathetus : To find the iides ? 

VI. Question 352, hy Mr. Randies. 

A gentleman has an orchard of fruit trees, one-half of the 
trees bearing apples, one-fourth pears, one-fixth plumbs, 
and 50 of them tearing cherries : Jiow many fruit trees in 
ail grov; m the faid orchard ? 

VII.QUES- 
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VII. Question sjj, JSy Taptlnos. 

In a plain irtangle there is given the reflangleof the fiiJcj 
»9j, the teftang!i; of the fegmenta of the hafe 4j, and the 
perpendicular 11; to find the iides. 

VIII. Question 3J4, ly PliiJotlicroi, 

Gi»en_ the area of the greate([ trnoczium that can be iti- 
r-ribed in an apolonian parabola, whofe abfeilTa and femi- 
ordinate areas 3 to 1, equal ij6; Required the dinienfions 
of the parabola and trapezium by a limple eqaaiioD. 

IX, Quest. 3;j, *r AnngracnenfiaHoly inHeart, Ebor. 

There arc two cities in the fa.me parallel of laiinide, whofe 
difference of longitude is r44'' ij', and their diftance in the 
arch of a great circle ^jt^yn Ratiite miles: Required their 
latitude, and what day of the year the fun rifes to the one 
ciiy exactly ai the lame litiie he lew to the otiier ? 

1!, »/Mold. 



A genileman would make a com miU to be turned by a 
ciirrentofwater thairuns a tua inamittute, and has ifi feet 
fuller perpendicular dcfccni; It is requirtd to know the 
diameierof the waier-whecl, foihat the ifi'uinfC water may 
give the wlieel the greateft power, or force polfible? 



Let AlsCE Tjprefsnt a compound bnroiriEier, filled wuh 
mercury Irom B to C, and wiia water from C xa Et How 
then mull the bores of the two tubes AUCF, and FEK\>t. 
adjuDed, or pioporiioncd, fa that the fcule of vaiiation in 
the Itfler tuoe of thi"; barometer may be to the common 
icale, as 10 10 li \Stt the fxi.ta tkifJatlon^X 

XII. QuiJTios 358, hs Upnorenils. , 

To determine the folidity and fuperGcics of i 
eJlintical ting", of anv dimendon* Ke llie coiijuga 
and t the tranfverfe 'inches) e!>e Jubilance fillif 

•x\\\.ti:a.v-.- 
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XIII. Question 359, 3y Honor! us. 

Mifs's apron grown (hort, file is full of coQiplaint, 
^ And to merit yo^r pity fhe looks like a faint ! 

On the floor falls her tea; then her fcreams you may hear. 
And fainting fhe finks in a fit on the chdr. 
Mamma for the do(5lor imntediately lends » 
Who, in honour to mifs, in his chariot attends; 
He examines her pulfc, and appearing fo wife, 
Defcants on the Izn^iifhing looks of her eYes--» 
fiut alas ! neither fpirits, nor letting mifs olood* 
Specifics, nor preaching, are found to do good : 
For a furgeon came in, who the caufe did declare. 
And the dolor's fioe0e, and his art made appear,- 

Mamma now was told Mifs*s hoop was too finall. 
Therein lay her grievance, diforder, and all; . 
The queiHon was aflc'd— Polly fighing, reply'd, 
A French hoop will cure me, and fo will a bride. 
A hoop of the fafhion to cure her difeafe, 
Extends from her center quite round to her knees : 
In the right and left wing a French placket * is made. 
To her elbows advancing, and forms a parade. 
. - Mifs Polly to church now, or play can repair. 
And wherever (lie goes is admtr'd for her air I 
At the light of a beau, how her heau beats alarms ! 
While the winds fwell her pride, and her legs tell their 
Iler hidden perfe<flIons (he Jcnows will invite, [[charms : 
Or enfnare the beholder, (hould chance give them fight. 

By the powV of her hoop Polly fleps into fame. 
By out-pnding the red fhe conceals her own (hame; 
In the country flic reigns o'er the Tquire and the clown. 
O'er the lords and the fops flie*s triumphant in town. 
Her hoop is the fecret — and if you would know 
What k holds with her petticoat, feek from Uelowf . 

♦ Opens andjhuts^ forms a pair ofbelhTS, and rifis and 
falls by the metins ofjlrlngs or bo'wlmgs. 

t Form' of the hoop is the lo^jjer frrrjlum of an ellipfbidf 
tvith its vertex next the head, 

'cotiaf:] -^-^ \T''"\ ^^-' {:;"'*•? ^^^-- 

Altitude of thefrufinm li inches, 
Trom the lo^erpart of the hoop's circuviference to the hct* 
icmt pf tht petthortt^ the form is an elliptic cylinder^ hj the 
p^tiMat hanging nearly perpendicular from thence ; the al" 
titude of *which elliptical cylinder is 18 i/rche^ : ^tere the 
content (^fthc 'wb^lt cgncdvity in <\s^ine gallcm i 

The 



i Tab ADOXE s. 



The PsiIE QuESTiOK, fy ^eti*fi.ci¥imi;t>j)CK, 

Arcliiniedes, ihe renowned maiheniadcian of Sicily, orce 
(lailiing hinifelf, cbfervtd ihe water 10 vile fo much liigher 
iin his going into the bath. Jt was from thence hefitiitook 
iheliini for meafuring thefolWiries of aJl irregular bodies, 
not mcafiirable by the knoi,vn ruJes of art: and aJfo for 
deierminiiig the diflerem fp;eiiic gtavities of bodies. For, 
being traniported wirli the dilcorery, he came cut of the 
bath, foigcttirg he was raked, and ran home, crjing c^it, 
EufKittf, Ru^Kxit, Cgnifying, J have found it ; and, after- 
wards, difcovcrcd the qaantitv of fdver mixed with the gold 
\a King Uiero's crown, whlcK the woikman confelT^d. 

Ii is propofed to determine by the beft method, the neareft 
fLtperiiciat content in inches of a modern mathematician, of 
a middle age, utighing 160 pounds arnirdupots, being naked, 
.ill liisparumiddfe-fized, and meanly proportioned; andliis 
muldes not rigidly fwelled, nor yet quite unbraced: 

N. B. The lame rule will hold good for male or female 
mcnfuralion ; and man and woman being microeofms, cx- 
preliions of many elegant and ufeful curves may ibence be 
difcovered ; atid feveril impiovemcnta made in the reflilica- 
tions of curve lines, and quadrature of coivilinear fpaces; 
belides cobation of Icveralimportantlfolids; wliofe forms of 
iluxions, with their fluents, we Ihall inferi in our ntW Ilat- 
tSODia Menluratum. 



Keiv Paradoxes. 



^^* Pabadox I. h;f Mr. Honnor. 

A nufs ciF liny weighing but half a hundred \mght iii a 
leak, weiglwd iwo hundred weight lliick vmon rht end of a 
fork, canied on Hodge's flioulder; How could that be .' 

Paradox II. hy Mr. James Collingridge. 

How can a mechsnlcfile a f.juarc liok- with a round £le? 
d till up an oyal hole witU a round llopi>et .' 
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^ejlions anpwered. 

I. QuBST.347 anfwered hy Mr. Terey e/'Portfmouth. 

* - 

LET ABC he the triangle; then on the bafe ji B (per 
33 Euc. 3) defcribe two fegments 
8f a circle, j4CB and AHB^ contain- 
ing the given angles ; through the 
centers u^E draw DG\ alfo draw 
T>H, EC to the -^CKi and let fall 
CG^and ^F J-s to 6^/;. By trigo- 
nometry, AD'=' DH =: 17*0104=^; 
AE =: EC = 20-7531 =^; ^i5 =: 
'593651 =^; 7^?= ii'9035 = ^: Put 
A' =: dTA', then (by 47 Euc. i) ^ ^ — cc 
— rx — -Jx-y := 55 — dd -k- ^dx — .vx 
= CG = ^F; hence x = 2^ + 4^zb 




' ■■ 



— 5 =r 32*5340 = c7A^; whence 

A'/=:a*25a4; AC-= i$'i%os,\ CB = ^f 80^6; and the area 
= 3 a. I r. 33*078 p, required. 

Mr. Widd^s folution agrees. Mr. F. Holden folves it by 
the fame method, and brings out the fame corredl numbers; 
with which Mr, T. Cgivpers folution, by another method, 
exa<^Iy agrees. Phllotharos folred it. 

ii 

The fame anfwered hy^idioX Dixon 5/* Black well. 

Put /.= tangent Z ACBzriss^, and T= tangent jCAHB 
= 9z^, n.nd %p = A B := 24 polQSy y — HK=:HC^ x^^KI, 
the diftance from tlie JLCK to the middle of the bafe. 

Then, by trigonometry, zs y : 1 :: b •}- x : =r tan- 

gent Z KH B ; and y 11 : : h — x i — -~ = tangent angle 

^HKi Now, bv prob. 8 p. 21 of Mr. Eraerfon's excellent 

Ttigo- 
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^ . . ^* — >:* ab ah 

1 rigonomctry, As i — : i :: j 'JTZ^I,* .-fY^ 

A h v 

z= T; and, by the fame rcafoniag, — r — iV~r~T^ '* ^^^"^ 

vhich equation^ J' = ~: it* = - — = X - ^: But rad. 

divided by the tangent = co-tangent : Therefore y =: 

2 X cu-taoi^cut ii" — to-tangcni ya*' x - 3 = 1 6*2^66; hence 
^6*= 35'.7i8>^J?=r3"7'8o4> and area = ja. ir. 33*06 p. Sec; 

•Mf. 7^/*^ Orchifrd^ of G(ffporf, t)iftting 5 and x as above, 
tang. Z //i/i^ = 9i* = — t^, tang. Z A€B^fy rad. i^ 

mak^ the tangents of the re&c^ve andes -v-/"7~ — 

"o . «^ » ^jf ^-. ^3 -I- yif 

=: ••- V. and 77—; = /•». the equations brought 

out of ff aftions, the fonuer muItjpHcd by / and th e latter 
by t;; and, taking the fum o\ both, we get av4-r x a^rr 

3 T'/y, whewte y = x i3 =; 16*2665, whence the area 

"^r. 3i;l' 

as before. 

I^r. D€vii foWes it by the fiuncf method, whofe tiambiers 
cx.iftly agree; as do the folutions of Mr. Stephen Hartley^ 
Mr, Conam^ at his Grace the Duke of Norfixlk's, Mr. €ha4 
^mitht Mr. RicharJ GibioHs^ Mr. j9kH Wlgglefworth^ 
Mr. John Crofs^ and fome others.* 

« 

.Vi.iijl^r ancf Te,acker of the Mathematics at Gofport. 

Let GC — ^i ;= 30 inches, .^B := a^^ = 35 inches, m =s , 

•7«5'4, ^ndA^t:=i X. tfren MG za ' 

^ — X ; and per flm. A s 6' CJ^G KP^ ^ jp 

a "~" V 
/7 *: ^ : t »••*- X : — — - x b*:n PJC-t • 

a ' 

pftrconicsV PK X JC = TN* z=: 

hb x^^. Tbc^8>;i^5 X ^f . "*"^;'' : . 

r= the r^Ildlty of the fpheroid, which, " A JB 
Of ax — xx,. is a- -Tftaxinium, In 



< r 

iJI .1 • I I III— w^ 




• A conflrucfljon is given in p. 3^3 Britiih OrJlcU' 
Ditry Math. Vol. II. . G a 



fluxions a ax — axx = o, wheece x=:\a. Again, let GL 

= L/= x\ perlim. As Gj^C^nd GUI, a: b : : »x : 

ji 

= ///; per conies x : : : a — x {= LC) : Abb 

aa .«»._ 

,^ <*x — .Y.V_ r,^, . tmhhx y^ a — x^^ . . .,, 

^ z= BC^i then — ^-^ 18 the conoid'g 

aa . . aa 

folidity, which, or ^dr*-- aj?x^,4- a:', i§ a ma.xinryLm. Jn 

Enxions ^^x— 4^s^^'4-3.'V*A.'==o; whence 3f=y/7. Thefe 
values of :i:iub{lituced in the ni.aximum$, and dimenfiou^, by 
proper theorems for the fegments and fruftums, the content 
of each folid, with the ratio they are if), are ^xlubit^ed :in 
the following table, by Mr. /e/^^i^.^rcA^ri/. 



Generating lines froih 
the cone's axis. 


Ratioof each folid 
to the ccJnc, 


donteniof 
eajch folid. 


GHL 

LHK 

KHC fpheroid. 

CHBC 

AHB 


4 
5 

27 

i6 


; 54 


7XV677 

890*847 

4810*575 
«850*7«2^ 

356*338. 


fum == whole eohe. 


"54 


.' " ■ 
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Philotheros folred it. Mr. Terrfs folution : He puts AE 
ac^ = 35, CG zz a zz 3^),. and z == 78539, &c. when the 
cone's folidity = y^^tfz =: 5 = 9621*0274. 

1, Then put CK ^xi As a t b :r a^xi ^-^HJl ^: = 

a 

P^ but P^X AE = Ddiam. fpheVoid'; whence its Con. 

bbax—bbx:X'-i_: ... , . «' . 

tent = =- X.t2J>- 15 * «nax; when in fluxions, 

/7.V — 2>r3f r= o, and x:zi\a, by writing which Value In the 
abore expreffion, itscontent'i=4of iSsr^^-eonteut^f the cone, 

2. To find C L (A^is the center of the fplieroitl) A'G^*: A^AT 
: : NK : A^/; i. e. |^ : J*-:^ ia'T-rra = iV/. Whence 
CIzz\a, IK=:i-^' By flu xions, content of the fph^roidal 

fegment = -— j^ ^ - ^ x 3;.for rput {« ; forrr, |^^; 

And for y, 3-^; then the fegment HKf=z^^j){S, andfeg? 
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i. TojindtbegTeateJiparah. cmoUBLD. Let LC=:x, 
theaLG = LI=a — xi {ny.a li :: la — ix; '" ~' 

— HI, and per known properly, .i — jc : af x x i.h r. 

:: X : '■ — ''" '"* . " - — = BD^ ; wlience the con- 
tent 5 L Z) _i££*A_^^£Hv^ ^ ^_ .^ ^^^_ ^^^^ whence. 

by fiujtions, x = T.T = (7t, and /.(J = f''; confequently. 
tlie contafl, in ibis cafe, cuts ofFy of the axis. vji. /^T, the 
ihe f.inie as of the fpherold r For x put yi/, and the conjii 
BHLFD = \a^S. 

4. Conoid HLF = ^ ii x Ja z = J of 5 = iijg'ooiS. 

J- (3 and 4) BHhFD — HLF=iBHFJ>=\aiS^ 

6 ConeWCr=iVof5: Conrequenily, ftuflum .:////■ Zi 
= rf of -J = 67 70'35**' 

7. (< 3fid 6) cone iJ^Cf— conoid //■7:r = fulid fl'6-f/, 
= TVof -5 = 7i»-66a7. 
' 8.(»imJ4) coraid/fif— regmect//A'f=folidfi'^fi; 

9, (1 and 5) fiulium j9WFZ) — fegraent i/Cfs folid 
HCFDB = i\at'S = iSso-674S. 

10. (j and 6) fi-iiduni .^///'S — fruftara J//f i> = folid 
IiJHDEF=T'roiS=^}it,-i,is. IVJV.R. 

■ Mr. T/iainat Csti-p^r's fohnion and numbers arc very cor- 
tea, 35 ihey always are: So lihir.Jamei Harthy't folution, 
Mr. Bi-jiV%. Mr. f. Haldtn-%, Mr. tbarlis SmilA's, Mr. B';7- 
Aiiw Ciitanfi, and thole by lome others, who u'c every one 
complete aiiilts. 

III. QyK«T. 34,9 anfmired h Mr. T. Cowper. Teacher 
ej'lh Mathematics t al Wellingborough. 

By.Dr. Halley's aftroioraica! tables, (a*, of Peterfburgh 3 
e^Msi. oFjtf.aralem=:3»"ji'. their diff. of long. = j". 
Put a = tang. 60', * = i.^Dg. 31* J j', and/ and c=: line and 
cn£ j', alfo < = tang, fan's declination. Then, by fphericwl. 
^"^nonictry, 1 : a •.: x '. sx -r^ fmc *fe.«&ia'M)i S-S. %>. 
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f eterftkurgh ; cof. 5s Vi — **x* ; aUo i : A t: x; 3x = 
£dc afcenGonaldifF. at Jeru falem. But acx — \Ci^ — a^s\x} 

= hxy or i/V — ^xxzr/Vi — "J*^* : Therefbrc, /?*i:*x* — 
2i«^f.\» +^*;c* =i* — «*J,*x*, or (^becapfe 1;= j* -f c*) 

/* 

- ■ — ^t 
But writirg v = fine fun's declination, we have — • — 



4/» 




= the verfed fine of 8® 57' 11*^ = twice the fun s decliDa:u)i>; 
confcquenily ihe f^n's declip. = 4'' ab''4oi\coi;rcfponding;o 
'the 26ih ofFebfuirrv itnd the aoth of Maidi, and the 3ij[t 
cf Aurruil una the 23d of September, O. S. W. fV, R. 

• ■ ■ ■ ' . • 

Mr. J c,h'ii Peachy found thef^me? Mr. Tfhiiraf y§Hen\ of 

N. Dijuons Jfijhixr, 

Let B be Peterlburgh, / Jerufalem, P the pole, by GoE- 
don's GtOffiHphicaJ Gr;^mmar, B P =2 

2$' , the Qxff. long. Let 5© = 9'j^ be f/« 

•perpendicirliir to B I^ then O is the 
* place of the fun ui riflng. In the tri- 
angle BPJ, i*s given BP, PI,Mr)d4.Py 
,'to.find the Z B^ i^y<> 54*-, from whence 
take 90^, and you have Z PB 0. Then • 

in the qtiadrantal triangle BPO there Is given BP 30° 33', 
'Z Z^ 7<)^ )4^ to find /'O tjie comp.. of tji^ luri's declin'.^ 
^4'' S^'y whence the 'fun*s dccHn. = 5** 7'/ And the dayi 
correfpondent thereto are the 2.2d of March and the 28th of 
Auguft, O. S. QA which the fiin will rife at both places, nca-rly 
at the fame time. PTJV. R. : . 

Mr. Widd^ the propofer'a foJution, gives the £ame days* . 

Mr. James Hartley y oiYaruviy folves it thus: Lar. Jeru- 
falem = .^2® 30', tang. = / ; lat. Peterfburgh = 60** 4' , tang. 
=.T;.diff. of merid. = >** 30' ; let its. fine q: /, t;ad..^ i, acd 
>= tang., fun*s declin. Then i : jf : : ^; : tx. Again, tx^'s 

: X : : 7" : I, whence «r-— = x = 3** 10' 40", anfwering to 

the I ft and 17 th pf March, and ^he \d ahdioth of September, 
O.S. W.W.R. 

Mr. Cotta?n brings out the fame days, and ib does Mr. K 

:SoIdc9, by makipg lUe fan's decUai.tioQ 3*^ i^'. 15,*.. Jor w.« 

. . did 

~ • « » « *«» 
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did not give the latitudes of Jerufalem and Peterfburgh that 
yfe- might fefe : the ap(Ver from different authorities ot thofe 
latitudes. A gentleman (withoi^t; name) with a large figure 
Ituck on with a wafer, alio folved it 5* 6' 44" declination. 

■ ''■"■■/ ' 

IV." QoEstit)N 350 anf'wercd \hy Mr. James Hartley" 
, e/ Yarum. 

Take /J = — = the ratio of the given weights. Tfccnj 

Ryznx; and the giYen equation will become y-^R^y^ s: 
^n y%n^ which being reduced, w^liave the jfollowingithcor. 



When 



7n is greater than 2//, 



W 



«•— i n 



i-R'" 



==J^' 



?/? = a», i^+i?* = 1. Here R is limited, and^ 
indeterminate. 



wis left thaq a/i, then = jr. 

JIfr. John Honey, ^Redrnthi in Corn wall, y??/w/ // tAui: 
Put ^= length of the lever, and / = w + «>. then x = 

-^, and 7 =: — - ; alio ~^-^ ■ ■ = — : — ^, 



^ 



.%» 



per queftion; reduced iV=: 

I. 
l<fDgth required. 



^x« — m^^w_^»i »«— »« 



«i';*v* 



. ou" 



Mr. CharUs Smith's theorem is 



.m — n 



11' 



w — » 



xn — m 



. » ■> I 



." •itf 



,W — !• 



.M-- If 



-ill 



m — w 



=: jr+jp. Who fays, if z» = 3, and 



*w 



nv 



Mr. F. Hoid$n, Mr. Priffon, Mr. i?(?*. ^«/i^r, PMothe^r^:^ 
tad ioxoe otlieri, coaciiiiry iolvedth^ iaiaft^ . . ... 
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, Qt'tfTiOM ji;i anftaered fy Mr: Joftph Orclun!, 

_, Ccomeiricai conflruflLgnj of problems being always ratil* 
I. ifcle, wliere ihey are to be hati, vie in- 
i fiiTt ine cundruftion dlV, -as follaws : 

■ .Draw JO = 6, rojking JO = 4. and 
VD = i; through 5 draw £■/■. at tight 
Mgles 10 ,/i», making £ = f= if Z); 
tiiw JB and .^C through T and E, and 
5C through O perpetJdiculaF to JB. 
Then JHC will be the triangle required, 
M is evident ; wl^iqli 13 tHe grcatcA of 
demon (Ira tion. 

CiiUulation : In A JCFwe have JO=i, OF^ a, whi 
^/•=v'iO = »v'j- Per lim. triangles, ^f:^0 )'. JQ 
~U~' Ptr irigon. tang. Z/".»'0=*, «id(per fchol. 

■ biop. 1 of Mr. Emerivn's Elemeats of Trigonomcinj') 
(zJ!.;(r = UBg. »Zf.i'S=f, V I twd.) : ^V^JP) 

5C= ~, and AC = — -; iheCdes ureiiiariUiqiciit 

If rogreSon, and »re AB = s'j66, BC= j'jjj, and AC 
*-M4. li'.lV.R, Wi h which Mr.r. .//^/A, oiCeJitri 

;hot>I, in Lincatnpiire, and Mr. Widd'i Ibluiiuns a^ec. J 
Mr-rAei'M/tTowper, Teacher of the Mat he mat res, at ^ 

Insboroash, computes thus ; Put x = line, and y ^ eofi 
^/.DAB = l.DOH; thca 114::^: 4«=!5/=OJ 
'And I : 3 : : ;( : V = 5 //", ■■■ ~ — - — "j. tlie tingcni 1 

Z.QJI= 16' n' i*'*'; whence -^i? = rj66j*»(, Ad 

7'iji4i6E, and .ir=S-944;7«- IV.IV.R. 

Mr. Ccitam imfwets 11 elej;anily in ihe JrtmB niunbeisj 
likewile does Mr. 7aAa !l';!/?„m; Mi-. /.iftM A'*/-fjt; 1 
Turani, Mr. /(W/a»/ 7?if'/, Mi'. Rel'^-rt SurUr, Mr. >( 
'~ i^Jiwrth, Ur.F.Haldt'i, Mr. RidarJ GMm n M tvtfi 
'-f of Wh//, Mr. /ffli/i^i/i/w/, fwliocdnftrufls the roIuHl 
/FfW.(w jf/e™ir, our oltf friehJMr. John'Rawfas,. (m 
iheraaiioan and enlgmariliy Mr, Jshi Rawpfin, Mr. jft 
Hoe, Mr.' Jefeph Hildiuk, ^t.Brsmnbridgt, Mr. J. Hit^ 
Mr. StepScit Hartley, Mr. /^sny;>and, in a beautiful ai 
. incoinpirable hand-writing, Mt. Tksmas Hunttef (olvrd i 

■ itiK la iatiu di^ion ; as U« bdi^donejnany othc pri^lai 



=1 
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~ia our Diary, fie for pofterity lo look.il ) puttiDg at the bot- 

Oaaiieiji, fridlt hthndai^nti mcuSi, anna-mi. 

Mr. Jofeph Orchard, Mr. Thr^mji Allen, Mr. Cha. Smith, 
Mf . TU. Coviptr, Mf. Ja>H,t Tero.m- ,7^'" Hart!fy, Mr. 
iffy/. Sfi'ii, Mr. Mil Jen, ami Ibnie oibers, add to itie valae 
*^d Gotraftnefsof tlmir perfoirowices by projiiiety of diflion^ 
^ijd hand-writinB< htingtlear, full, and coneife ; from whofc 
eampnliiions we find pleafuie to colleil; as we do to encou- 
rage all uli'fut iind curreA correlpondonis in geneial. 

VI. QwnTioN 3J2 aitfmirri by Mr. Henry W.irfojt, 
o/" Goib^rtQii Schsalt in LlacoJalhire. 

Pat X = the number of fruit trees unbiowB ; then - + J 

4 4 

+ ^- + jo = X, aarf, by iiMfpofiiion, x — ^ — f _ ^ — jj;,. 

by divifion x — j — - — p = j-7 =; -p = 60c, the 



The fime csncifetji aid ttfganttf anfwsreJ By Mr. John 
Fifli, 0/ Dartford, 

T + J+T = T^''"i^ + Ti = jt = fr Wanting rr of 
the wliole. Thtrefote rV =i'3 trtes; conl'equeotly the 
whole = fiao trees. Now J = 300 apple trees, { = xjopeax 
trees, j- = 100 pliimb iraesj whofe fuiu- =; 550, lo wliich 
adJinfijo trees, ihc fum lot J = 600 trees, the proof. 

Bfr. yoiu Nkkolfin of Racheft^, anfwers it ia the ftme , 

mcjre anJ ealy manner; as did Mr. Jamc, Hartie, .:f 

'whofolved a!l the problems) Mr. f. IJoldc't,'tiT. 

i, Mr, PrUr Braoke, Mr. TUmm TrimingkBit 

_ .. hUkard Gibhitii, Mr. John Adami, Hr, Jehn 

Iflinami. Mr. 7^7) /Jnm^j', Mr. /wfpi Hildiich, Mr. /S^cif 
5i.//e/-. Mr. JVlllLiin CatUim, Mr. ?sifl Hampfaa, (who alfa 
feat the titles" of eclip&B fur Leiah) Mr. A. Dtaai, Mr. T. 
CaiUfer. Mr. Sf»u'»Wifc-c, Mr- j^'-n Pp/Ztfr, of Duke-J!re»l, 
\a Scutlnv.iri, Mr. Tftia Pracf/t, Mr. Ifartnor, Mr, ffi-»r/ 
'Watf'^n, and Mr. 7?s,v(.!/ .y//rt(, gf Gojberion fchool, in L//i- 
Cilnjbire, and others. 

But ViT.Thi^mas Hunll;} of ffiir/or^, putting l».v = trees; 



r«>-«w,Hw!iofi 
HoltinAhorth. 
of ff«?A Mr. fl, 



•■Vn. QuESTioir 553 t-pxtrti ij Mr. Henry- Watfi 
tfCoibenoa Stbse/, *• Lincolnfiiiro. 

. Pot x = jfD thf greater, and i=DB th^kWcrtegraen 
■ e^r Mr^i-. p. aij] s = JC, /nd a = BC. ihc Ww ofi 
IttUnglc; a = «5, *i= 195, and re 11. Then xyS:^, 
, per queit. lod jta- -+-^e=;sa, and yy + et^ «■, 



ir 4- ff ,■ Md jrjF = 



- ^t =; — ; ftom whicb'ta^ 



: or j^^-^Ai-=:- 



«- 



a; whence, 

Moil of (be. gcntleraea be fern -mentioned foJved this su< 
, and partiouUrly Mr. 7k»mef AtUn and Mr. J» 
.iataj : all agrstjng with Taptiim the propofcr's fuJuuo 
l1 Mr.T'i^'vtt'r i/dv/o'fo''^ tii'^lAtiD- 
fcVni.QilSsT.^S+im/Ti'S'-^i/ij'^/r.Tercy./Portfmout 
^ Let AC—a,DC-=b,BC=x. Per property of ihe 
i.ib-.-.a — x-.'^^^^xbb^FB^; and 

fc^rea of die trapezium DFGE' to be a 

Miximura. In fluxions and teiluced, 

|.= i,i tiet h be what, it will). Now, ^ pr-ir- 

Kiblliiuiine this value of *■ in FB sbove, -^ C Y ^ 

wB =:y i, and »lfo faJW^ (p'-t qucif.). 

; a: But DC'+FB X BC = ^a4- J* x Ji : 
ta K |« = »i6; whenci^, by estrsflion. 5"= '6- An 
r=i8 = .^C. andOf^ii, flCzr ,e, ri = .u tl«ar< 
flhe paiibola = T"*; ""^ of (he tvapciium fi >i ^m ; 
Ileoce every paiabob is 10 the greaielt inltribe 
Bpeiluro, asj-tOiTi /. f. 9 to!. W.fV.R. 



Mr. James HarLlcy fi/vft it thus : 

The ratio of die abfciflk «id ftmi-ordinnte bdng as 3 10 
a, the ftiortcll fid" of the gicatcft inftribtd uapcziuoi wifl 
be [he psrameter, and lis drea wiJl' be equal to the fiiuare, 
vhcfciitie/rci will be double tie paramtwr. Put a»r=:Oi-', 

then ix = AC, and from ihe nature of il:e curve -v/-- — 

FG=*-^. AndAB--; ]iux AC— AS ~ BC=^. 

AadDC+SG = D{^-—=-/'iS; whtr.ecj: = 6: Con- 

fetiueoily Z)i; = i4, FG = S, if\d FD^GE — Vijfi + 4-t 
:^i7'iil!Ej; andlullLj, i^C;=i8. IV.IV.R. . 

Tl« aboYe iolutkiM »re (htH-t and eieeuci. as the pr*- 
pofer's foluiKT ; at 11 llkewile the tiiUtion bv Mr. Cvitam, 
aod thofy by Mr. Charici Smith. Mr. y^Af A OrckaKdy M«. 
,#". HoiJcilt and feverul others, whicli 'tis netdlefs to publifli, 
beitiB o*a fptcies wiiU the 1*0 foluiiooa abt»Ye, fufficient 10 
£iiiij~y tbe cuiions. 

JX. QttisT. 55J ttvfu'creJ by Mr. T. Cowper, Teackr 
of tht Maihevitttia, m WcIlingburougU. 



rirft, -^"f-^ = |>7' 4fi'> the ttiftaoeea of tke w 



the arch of a gieat circle, half of wliich = 48° j*'. By 
fpherics, Aj line ) diff. long. = 71' ji* : line i ihc dift. =: 
■aV St' : : r;td. : line ji" 14' = comp. !al. Hence the lai, s 
">7'39'. A.&M>. js rKdins : eo-tan^j, l^t. (j7« 3/) " cof. 
Idiffifofie. (7i' 7V) = 'i"i'* ftnii diurnal arch Mang. fiin's 
dediiiaiioii = ii''-4i' almoft; anlweriog to the »nth of Ki>- 
vcmbtr and the nth of Janiiary, alio tbe aoth of May and 
Aa t^thof Jidy, N.S. IKlV.ii. 

Mr. PttcrBnah found the fame, ai did Mr. Jain JVillia7?i:- 

Mr, F. HtU,H foJMs it thus: ^"'.''''' "' ■ ''" =}7'' 48' 'j'. 
the difl. of ihe cities in degrees.. Jf a perpendicular be let 
fjll fiom thtpolc, it wiil Ufcft ih;ii difl. Mil ilfo the diff. 
of lung. Therefore, by oppufiteCdis and angles, asliaei 
diff. loog. 7 1» 7t' : line \ dill. 4*" J4ir' = = "d. : cof. lat. 37' 
iV if' Now, the Jim's ftmi diurnal arch ^ \ ^MAar^^. = 

' " IhcKforu by lighl-aoglcd f^ihttic tmrglts, a* 
' """■' ■■ "^ -"" ;i'; caug.fuirEdsclic^i.i."' "n-i-- 




1 



LADtti' Of AKiBf. iJfuaff} 
But if the appartnt lime rfr'ifing l9 sne cil] and Jetting 
"i* ethfr be nqitired. Say, as fine k rfift. eicies 48" i4V '■ '■''' 
ib's refradioD ij' : : rad. : 43' 45", which being added to 
e aboTefounti dedin. gives a»" »j' 48' declin. ac tbe lima 
tf rifing and fetiiog rcquiTcJ. 

\ Mr. yaww Hartley, of Vaniiti, foIyM it in the Tcry &fac 
Tnocr, and deceroiiiies ihi: (iiuaiion of the cities upon ilie 
Aethus: 

" [9thoFMavand 14th gfjuly, lbs fun rifea at Jap«l 
when he feis in Spain, 
mil oT/anuary artil jaib of November, the fun feu 

at Japan wlien he rifes in Spain. 
:e verfa. With wliinh Mr. RkbarJ Gibhoni agree), 
jfad Mr. Thamat Alltn ncRrly. 

!r. Collam determines the finie latitude, and 'days of tfie 

■, Tery near; and properly oWervea, that, in the qtiellion. 

e Ihould hare baen expielfed, annahal ti^yi, iQllcadot 

I -what day of the year, Stc. Bjr, we obfcrve, as the decli- 

jtltioncao feldom, if ever, corrtfpQiid with the true time<)f 

la-rilingor letting in the required latitude, there is no pro- 

rieiy in this fort of queftions, which only admit of anfW" 

Kicar the truth. And, tor the fame teafon, the jwth quefl'" 

I -O^bere ch« cUys of fun-riling at Fcterfburgli and Jeraftlt 

'r'»i the fame inftant, are required) contaLn»_the f.inii geoi 

^trical aSfurdiiiesf !ince the reciiiired declination ia hr 

T poffible to hit the true time of fon-ri(ingin both 

FerentfaritQdes; the declination being (HI! T.iii.tblef 

tomcm of tirae. And, it' che fun's dediaadou be fUgj 

"e fame for the fpace of tw^'nty-fnur hours, in this u 

"■ J, ftill the declioiuon and time of fua-rifiog, o 

ir day of the month, cinojt exaiftly correfpon^i 

to com pat a lion of the fun'i place for that diy, 

' time ot riCfig} by alb'oaomicol tables. 



;<};..■ 



When the water i» convev 

etroughy/,V=:DC, ilien 

Is called an over-lhot mill, and 

_ ..le diameier of the wheel is 

^ihus found : Let DP-= 16 feet 

», [he diSance of the fall; 

. €P = CJ = 1. B y mechanics 

tri = If/a — X, wheie « = 

/brceof water at ^1 tWeEot 




on 3;6 anfiiiend h Mr. William Cottai 
; bit Grace /6f Dukt of Norf oik's. 
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X = Va-^i — 4 = Z'SSUt whence 7*06226 =: diam. of the 

wheel required. 

... . . I. ' . 

If the water be conveyed by the trough BBy then 'tis 
called an under-fliot mill: and the greater the diameter of 
the wheel, the greater will be its force, and confequently 

will have more force thm the oVer-fhof whed.; ^And, ori 

fecond confideration, I make^he force of the water drawn 
into the radius of the orcf^lhot nrill a max. i. e, /ix\/^ — at, 

% • ■ • . 

I 

a maximum ; whofe fluxion ?^ — ^*- =: o, being reduced 
X = X // = xojf and therefore 2 ly feet = wheeft diameter; ! 



« * • 



But Mr. James Hartley, of T^r^w, folves.it thus : Let jpP, 
= i6feet = /7; i6TTfeetr:r; ** = time of defcent of the 
water from D to C; then ex* z=zDC, and i'ex z^ velocity 

a — cx^ ■ • 

at C. But == femi-diam. of the wheel, which myl- 

tiplied into the velocity is = acx — c^xi, and its fluxion 

made =: o, and reduced gives — =rr;f» ±z DC ^=i st feet, 

. ' ■ ^ .. ' ■; 

Avhence CP = toy ; though T dbn't fee the neceffity of the 
q^ueVift-8 iqentiooing ^' a tun .a. mintdeV^ \ ' . 

Mx.'JohhRkkerhyj-o^Woobarn^ Burks, (ays, he has fpeht 
great part of his lite among the beft paper mills in the na- 
tion; and obferves, that a Iwihg wheel, which receives its 
force of water eight inchcis abo\ie its breafl: center, exceeds 
ai>ovcr;-{hot wheel; provided the. current of water and fall 
arealike: An I fays, thou^Mill-wTights.diff(4riji thdir-opi- 
nions concerning the true pitch of the water-wheel, that this 
opinion of his own is true. He fpeaks of a pen', to gtve the 
difcharge of water .the greater fonje, at that part ofthe fail 
wiiere the lyater-wheel receives its impetus,;'or depreiiDg 
force; and computes the diameter of fuch a wheel lo be 26 
leet S inches ; but on principles a little doubtful. . 



'fiL* Civi^^- 
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XL QuESTioa 357 anf^tred ij Mr. James Hartley, 

t.et AS be the length oF the whole fca]e ia the 
b!u-ometer.= /; while the mercury de- 
fceods from A tawardi By it will equallv 
afcenrf fVoni D towards C; fo that DC 

= ~. LtiM be the place of the water 

aiid niercury at a middle Rite of the at- 
mofphere; then per quelt. MH~MK 
— S*- Po' '= aiain. greater tube, y = 

dlam. leOer, and let Ci — x; then - -*• « 

K V' = ^■*xy^ ; and, as mercury 

is abouj fou rteen tim es asheavyaswattr, 

141: K /> = (- * K^y*. ; whpnce -- = 

'. Now, if inftead of (, in the IJrll efjuatlon, we fabiHmte 
iisvaiue, andaflumei/— i.weget, by reduftion, _j» = -I-, 

whence t = 'ia-S ; i' therefore J be taken ai pleafure- it wHl 
beasr!*i« t:S:y. W:it^.R. 

T^e Rev. Mr. Baker's folatton ti thus : j to 1 t4ie fpedfc 
gravity of mercary to that of any fluid in a leffer tufae^ no" 
1 Hhe ratio of the .tubes ; v a given variation in the common 
bafopKier, dud r'the correlpODdent variation in the leler 

tnhr. Thdi >' : x : : 1* : — = variation at the uj^r 

firface C" of the greiiter tube (being reciprocally jts fquares 
of the tultes dianieiers) ; the vthole variation of the fefier 

tube ~ ; — ; the variation of the mercury's furface at 

C, in the greater tube, the fame with that of the water in 

the lame place, is -j = variation at B, of the fame dia* 

meter. The whole variation of the greater tube if(7 = ". 
The preflure of the mercury and water TOgether tipon the 
air at K\s from the length of the tubes, the «mtatl>ed fluids 
inO'LCand (Tw/ being fiifpendcd in equilihrio; the v aria* 
tion io theprdtTure of the diflcrent columns dcpenil on their 
weights 
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weights J — and ^ : 3;y, / : 1 : : ~ — : ^^~ — - =; 

weigiuof ihat column, in refpefl of 1 eolumoof mercur^ of 
the fame length; -r ; — =; v, the varution in the 

common barometer j whence n ^ — ~ , i. e. x : f : : 

r*/ : n — r* — 1 ; acd per quell. 10 : i ; r 14'-' : a3 

— r' —J, (here / = 14 nearly) whence r = J'354ii ami 
the diameters of the mbes are as 3-3541 to i. IV.lV.R. 

Cor. r. If/=:i, 1,3,4, 5,6. &c. and r = Vi. V4' Vj" 

Vf. Vl> V^V. &c. corrcfpondent ; or '^ s =:^^^~-~,ot r 

— ^ ^ the Tariitions in this barometer will equal 

thofe in the common Tort. 

CoK. II. If / = I, a, 3, 4, &c, and r =: V'l ^3. Vj. V*?. 
S:c. or if J -^lii. or r = Vw^, the Tariation will 
be infinite. Hence, 

Cor. III. The fcale of variation in tltis barometer nuty 



Mr. J. WHliami fays, that Mr. Rowning (in his Coih- 
pendious Syftem, p, »i») determines the ratio of the varia» 
tion of X, m the JelTtT tube, to ihe common fcale by k 

— -■■ __ ^ _ ; whence d~s/ --• 



XII. Question 35s <7«/wr.rf hy WAO-npt^D. 

t being the iranfverfe, and e the conj 11 gate di» meters of 
the inner clliplis of 1 folid eltipric^tl rine, whofe citcuta- 
fcrcnce is circular, of p inches diameier; then t ■\- p and 
e -t-p will be ibe tranlvctfe and conjugaie diaraoiers of 
the elliptis pafling througli the middle of the ring, wiiole cir- 
cumfeience is in ihe center of gravity; which circumference 
put ~ii; then, lincc the folid t>r ftirf.i;.'e generated is equal 
lu (he produfl of tlie generating; plane, or circular line, te- 
fpeitively multiplied iato the way made by the center of 
grivttv, thLtifove •I'inppn is the Llidity, wjd i'wipa 
lliclurJiCe, of the elliptical nng, requited. 



e qui ted. 

«ry J\Uth. Vjl. U. 
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; The fame anfmeted hy Mr, Jolin Hartley, ^/Tfarum, 

'■ ' Mf d be taken = — , in the queft. and w = 3*X4i6, 

**a!fo-//, i^.C&c.^the next preceding term in tbe -fbllowiug 

..Jcries, then ir ^— yf — -7--^ r^^— -^-^—i/i 

2.2 4.4 6.6 e-.'S 'ZO.X0 

*TCC. X -J X »^»^ r f !• f 01 the nog. 

la^.B, The above fcries are taken from Mr.'^finKeHbii'a ex- 

•cellent Dodrine of Fluxions, p. 174. 

^ XIIL Qu£ » T I o N 359 anfwcred hy. Mr, John Honey, 4/" 

Redruth, Cornwall, 



f* "iPut ^f and f = 4i and o^iiaches, the tranfrcrfc-and^coft- 




I elliptical cyli nder*3^ altitude: Then, by a known theoreiD,. 

ab -^ cd + »/abcd ^ _ . n % - 
882*36 X ;w = 50'54 wme gallons, the content 

J^of the hoop's concavity; and ^ / =85*18 wine gallons, 

the content of the cylindrical concavity; whence the conca- 
.^ity of both = i35"72 wine gallons. 

<» . Mr. Join IViirgleJhvorth anfwers it thus : Let a = 42 inches, 

y 3 = «6 = tranfverfe and conjugate diameters above ; / z= 48, 

r'= 29 = tranfverfe and conjugate diameters below; iSzria, 

p = 18, and ;;ig =: '2618,' then the con tent of the whole con- 

cavity ~ 2 L. = 135-7415 

wine gallons. 
. The folutions by Mr. 71 Convper, Mr. J. Hartley y Mr. J. 
^ Adams i and Wr.Cottam^ agree the fame; but they raided 
jthefecret of half Mifs Polly's folidiiy, which being taken 
' from the laft-found concavity, leaves the concavity fought. 

Mr. Adams obferves, the fruftum of the ellipfoid. maybe 

reduced, \vith advantage, to the fruftum of a cone, and the 

elliptic cylinder to a round cylinder. 

72^^ Prize Question anf'wered hy Mr. F. Holdcn, at 
Wefthoufe, near Settle, Yorkfliire. 

Take a piece of wood or aftone, of a known fupcrficie^, 
and, dipping it into a veffel full of melted tallow, you may, 

by 
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by Irving the weinlit of ihe lallow anil dipping-vetTel in & 
fcalt; before and afcci dipping, know the quaatiiy of laUow, 
in wcighc, taken op by (he piece of wood or none. Then 
take about i3 or lomoJcrn maihcmaciizians, (tlic more the 
lietier) (trip them ftjik-pakidi aod fulpend tlKiu Uil<e-A,b- 
faloms) bj lire hair of thsir heada, as chandlers hang-thcir 
candles, orclfe byfofl bandages under the chin and behind 
the nape o£the neck, Co that iSey may be raifed or let down 
bypallics without Uurtiog; dip them alfo, one by one. ia 
the fxme TCfTcl where the viaui or Itonc vijs lately dii^ed: 
and mark the tallow ihcy all lake up, by weighiiw ihe lei^d 
aii4 callow, before, and after they. are all dipped, [keeping 
the tallow jult melted and of an cqjial warmthlt Then lay, 
as the quantity of tallow, io weight, talten up ay the' wood 
or lloae, is to the known fiircrlides of tilhcr, £b is the 
weight of laHow taken up by all the mathematicians to tlic 
iiipetScics of all the mathematicians. Rtit, by all mcaos', 
take caie iliat they are kept naked till they arc ftiivering, 
and almolt as cold as the woador iloac iifelF, before they 
are dipped, elfe this proportion will not hold good. 

When they are all dipped, well fcoured with foap, and 
cleanfed from the tallow, let ihcm be weighed, (or ihcjr may 
be all weighed before dipping) and fay, as the weight of them 
■Itin pounds a to the laie-tound fuperficiesof ihem all in 
f4aarcinclici. or iquarefcct, (o is t6opoundt woiGliiio the 
fuperGcics t>£ the modern niailieoiaticiao reqoircd to be 
known, (= " " " ' - . . 

luethod}. 

Paradoxes anjkvered. 

I. PiUADox anfujertd by Mr. Richard Gibbons, of 

Plymouth. 
The fork was as the fteelysrd, Kogcr's (hnulder as the 
fulcrum, fuftaining tht burthen, between the two powcis, 
ailing at both enria of ijje fork. 

II. Paradox anfiacred by Mr: Edward Cri^vhi, of 

EHefmere, Sbropflire, and cii^rs. 

Ciijii. A pTece of pliable -metal beiiig lUiulled, byaH>ly- 
■rg a round hie to the doubled tdge, 'ar.d Hlfng a half-I^uare 
gap, on opening the met.il, afquare hole wilfapptar. 

Or, the ingeoioua Mr, Cats informs us, that, if |wocoT> 
Ders and an edge, at the end of a mifcr'^ iron chelt, be Gled 
away, with a round ot an; ctber lilc, there tua^.be m gxaft 



Lapies' Diakiss. ineati'i ij 

'^Cafti. A cylmildcal body being cut obliquely, th«pU 
(lie ferflion will be an oval ; and, confequenuy, a roui 
xiy, lituated obliquely in an oval hole, will compleK 
lit, ^rchimtd<i 

\The Eclipfes calculated far 1753. h 
Mr. Cowper, of Wellingborough. 

^i. Moon rifes eclipftd 4^ digits, on Tutfdaj-, April ijiK 
-h. jra. apparent time in the evening, \ifiblc " 
Eodrh. 4;m. 
I 4. Sun edi^fed, Tliurfday, May 3d, 7h'4em. ^■S.in'-j^ 
■ornicg; imifible at London. Bui (iCcordingtoMt, .//u/fi 
^11 be near B digiis edipfed on the fouth fide « in is" : bi 
-rca! to the Arahjin fea, lat. ifi" fouth, long.. 61' e* 
ibie to the ioliabilams of Madagafcar. 
. Moon edipfed, Friday ilic ntli of 0-!lober, 9I1. 40 
ming, N. S. invifible at LonJi.n. But taccorilJcB \a R 
(ulfe) edipfed on the fouth fide in ty 19* vertical to r 
;jT ocean, weft of America, where it is partly viAlite 
itquarter of the earth, 

1. Suneelipfcd, FriJaytheiSth.ofOflober, N.S. rifiW 
legiiitnng8h.3jm.jB. Middle flh. jjm. 36s. Vifible 
solion ph. 4dni.5is- En<i 10b.jim.j9s. Duration al 
■ -■ ■- - -. -- 'glowerhmbS* %d . 



. Digit! o 

1. Edipfe calculated by 

r. Cowper, by C London 
DrHdlev's -)Weinhgboi 
correaedTab-C 



Rtfg.lM;d.|End 
h.ra. h.m. h.m. 
i iJ U 37 7 «? 

J liU ?s'/ 4'f 
M.r.Lo.4<'4 dig. 
at7b.jm.l^v.- 
4 i9|6 nh JO 
4 43 6 '7 M 



CCooftantinopIei 6 jj|8 13 I9 
' ' ■ )7 j8|8 ail? 



Ir. Hulfe, London 

(. Eclipfe calculated by 

Cl.ondon ■ 
\ Plvmouth, 
lufhon 
C Conftamiooplc 
r. Hulfc, London 



Beg. 
h.m. 


Mid. 1 End , Dur. 
h.m.jh.m. h.m. 


Sis 


94jiio5«i»»T4 
ti6 


8 41 


5 s: " 8 



830 947 i'>S9 a a? 8 a 

7 JO 9 O 11 10 Ij 30 114 

ji 44 IS 4G 1 S ,3 44 74 

1 8 to 9 48 10 JO <» *tf < S 3 

•IMl 



16 3 Ji J 



There is a TxaiOt of W oa May CllfL, I** S. ^^..Hul/e 
fays 5th). fiegiDning zh^7ni«24,s.EBorxL £acUngioh.43m. 
20 s. accorciiDft to Mr. Coppery fjroin. Dr. t}aJIfiY*s tables,, 
being a hours leonei: thaa by. JLeadbeticr. 

For proving Ail:ronomical Tabl<;s* - 

The moon's cclipfe, June 8th, C>. S. appeared thus att 
Rome. Beginning 8 h. a ra, 2 s. Immeriion 9h.^6m.i6s. Enieri'.. 
xoh. 35 m.. J9.S. End iih. 39m. 498^ Aluxaudsr Man^. 

New ^€ ft ions. 

I-. QvEjSTioiJ 361,. by a- Perfin of fhn$ur.. 

. A water mill is to be built where there is a fall of watvfr 
of 24 feet.— It is required to determine whether a wheel oft' 
18 feet with 6 feet fall, or a wheelof id feet wi^h & feet.fajl^. 
will grind the moft corn with leaft water?. 

II. QuKSTioN 36,2, hyMr. John Fifli,. ^I>art£br4^ . 

A ball weighing 4 pounds upon the furface of the eartb^ 
to what height,, in tiie air, miift. it be carried, to weigh- bur 
^pounds, and how longwouldTt be fnTdirng to.thc i^coaadil 

III. Question 363, ^/ Nichol Dixon, ^Blacfcaarcll, 

' In Craven- as I walk'd alone*, ■ 
Three obje<^s once appcar'd in ftone>, • 

I do pcotell I pe'er.faw bigger. • 

And flood in right triang'lar hgure. 
, Theft.ftones (as being tol4 to m^).: ' / 

Go by the names of ^7, B,C\ ^ 
From C to A I meafur'd, then. 
In Englifh miles exadly ten. 
From A, for i?, due norxh lilri4^». 
Till I the rifing fun cfpy'd 
Appearing in a lioe with 6*,. 
Dired^ly, as I flopt at /);. 
And there old Bob (who c«ime in frght)' 
Told me. " the angje C wr^s j*igln; . 
•' T-hat three miles further on ilood i^," • 
And faid '* that courfe was true for me ; .' * 

• Lat. J4«».. 
II h 3 
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The time this bappen'd, I may fay, 
Was OQ the iStb of May. 
Now, without mtasVing, I don't doubt 
But you'll the miles to L find out. 

Ye, who lo cirds or dice pretend I 
This problem Iblv'd, the game will cod ; 
The. Simpfonietn ii firft tot fua. 
Now, folrc II you, Ibme Ton of a gun t 
For cards nor dice can Simpfon diurin. 
Like old Sir John, that keeps hira WAttn. 
[See ihefg, to ihtfilulhn.'\ 
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. QuKSTiOi 364, by Mr. T. Cowpcr. Teacher if , 
Malhemalitt, at Wclllngboriiujjli. _ 

_-*?On the Mth of lal March, ai h»lf an hour after ji in iht J 
P&reaooD, btmg in latiiude ji"!!*. loblervcd 10 bead 

Sy pulfe bccweea the time of a fniall doud ihadiog m^, 
at when the lh,tdow thereof reached a tree, at tne difti^, 
} ef 8S yards, ealterly from me; immediiitely before, Ilil 
FMrife obferved thni the itnyle formed by the Ihadtiw of a ^ 
^Strpendicular to the horizon, and a line drawn i'vara Uw it 
p the place of obfervation wis 110*. Now, admittrng 
^Ifaiions in a minute, the hourly velocity of ihe cloud, ' 
Ureflion, and what point of the cumpafs ilie wind bleWj i 
nence required. 

V. QwESTios jfij, ijf JWir. John Williams. 

IVItat pounds principal, being put out st it* equal vaT 
^ICT ceot. ai limple inierelt, fot an equd numbei ofycat 
Bvill raile an iaiercll equal la half the principal '. 

ri.QiTisTloi»56[;, lylieHtv. /l/r. Baiter, ^Stii 

Lincolnlhirc. 

IfthethicknefsoftwomicrorcopicglilTcsbe ttiree-eigl 
oftheir rcfpeftive radti of convoiiiy, and diefe be in 
ratio of 10 to 3, low nwft ilioie glaife* be dirpofed, 1 
compound microfi op:, fo ihji an abjod. eiEhi Jnchei _di 
ftoni tbc eye, Hiall be theicby magnified a (houfaod timet: 

Vil. QwRJTioi 3fi;. h "''•■ T. Cow-per, «^ Wellinj 

bci'oiigli. 

On the 15th of Eepf^TTvbcr, t7u, at night. tl>« veitie 
_AitgJi: bctwetii Jupiter ^ad itic Ibi L'alt^rwas ubfeii'cd lol 
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3j° 4S', and thai beiweeo Jupiiei and tbe bright ffar ia 
the whale's uil, 78" 10': it is required 10 deieimine the 
latitude of ihe place andhoui of the DJght, where aad when 
thofe obfervatioas were made i 

VIII. QtJESTioM 368, iv Mr. Chriflopher Mafon, 0/ 
Eallburn, a«r Pecworth, in SuiTex, 

A conftant quantity being put rgrafaftor.inMoof.Ozanatn'a 
Maihematicai Recreations, to be multiplied by variable !ac- 
tiits, in order 10 produce 3 ones, 3 twos, 3 threes, fccihrougij 
ail the diEits, Idefire to know buih the conft.-nc and vatiable 
f4.5lors, tTial will produce 6 ones, 6 iwos. 6 ihreea, &c. alfo 
g oati, g twos, g threes, Sec. through all the digus? 

IX. QoESTios 3^9, ly Mr. Terey, 0/ Portfcnoutli, 

Required the TuperScial content of a fcalenous cone, whole 
longeit&deisiiiadies, Ihorceft^i and bafe diameter (i inches. 



The Aree diitances from an oak, growing in an open pliioi 
to ihe ihree viflble corners of a fquare lield, lying at fome 
diilance, are known to be j8 v S9. '6t, &c. and 78 poles, in 
fuccentre order: Quere the ddas dimealioos, and the acrei 
it contains? 

Xr. QtfSJTiOK 371, Sf Mr. Terey, ^ Fortfmoutb. 

What is the content of a caOt, in ale ftalloni, whofe Havel 
are exavlly circular, and dimenliona of the head and bung 
diameters, and alfo length 14, 36, and 48 inches? 

XII. QuESTiOH 3;3. ly Mr.Vf. Bevll, e/Harpfivell, 

, . . Liucolufhire. 

Suppofe tlie moon's diam^tur (o be 1170, lb e earth's dia- 
meter 7970, and the diltaoce of each other's furface 1400QO 
miles, where mull I view them on a line drawn betwixt their 
centers, tsiee tbegreaicit qtiuitity of furfaci of both bodies 
poffible? 



XIILQ2£$T.iaii J7J, fy /Ifr. JoKa Williams^ </M6l4, 

/I/ Eltatfliiiie. 

Mathematicians take pains to defcribe curves ^nd folids 

Sat never, ttxiftedj yet {ky lUtle or nothing^ to the prapercies- 
^thofe thinm tbat are in nature; efpecxaJly the fcdions, 
foiidities, andcurve fuperficies of the «ggi which is one of 
nature's principal produ<ftions. If any, ot die problematic 
pi oWcmius MTould be pleafed to give the folation of the quan- 
tity of curre fuperficies and foKdity of the egg,, when its 
iKia is 2k inches, greateft ordinate x^^and the diUance from 
#iat ordinate to the nearcfteml'i inrch, they would be inu- 
Hed to a maximum of applaufe, inflead of the hiinicnum ac-' 
quired, by puffing and ca;fiH!ng abeut their fuperior dignity^ 
^ho are odd Eihes at foot-baJJ. 

XIV. Question 274, by Philotheoros. 

My LordMtyor^itpldchaiQ being 5^31 inches in meafuringf 

round it, at wnat diitance mull it be hung over two pins, 
hprizontally fixed in a wall, covered with crimfon damafk^ 
Ar a fpe^ator to behold the mod damaik poffible^ witliin tli» 
circumfeieocc of the c)iaiD? 

Fritle Qu?>8tiok, 3jf Tlfr. James Hartleyj ^'Yarum% 

Stippoie DAFE to be a veflH in the form- of a- conical 
fhiffum, {fee the Jig. to the foluthri] whofe top diameter 
jDy^=ao, bottom dianrieter = 10, and depth zztj rnchesj 
fufpended by an inflexible line C<r= 100 inches (the line 
aoBtvdiel being fuppofed'of.no %yeight) and the Tefbel:falI6f 
water to weigh xoo pounds weight, when the vellei is per- 
Bauiiculajrly iuipended at B, ' L^t the vefTel be drawn a&de 
ty a: cord faftened at {a) the bottom of the vefTelj while M 
the other end of the cord is a weight W (ixii>eDded, ths 
cord freely Aiding over the pulley at P, placed at fuch a. 
diftance from 6*, in the horizontaKline PC^ as to require tbt 
teaft weight, W, poflible, to equipoize the veffel when the 
tenfion of the cord Pa is a maiumum : Required the weight, 
W. aod diftance PCi 
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Nev) Paradoxes, 

f AkaDox I. h]l Mr. Cottam, at hit Grace the Duh cf 
Ntrfoii-s. 

Whene'er my Loid a journey takes, 
Or to a friend a vifu makes, 
His neareft road F-'UiK always lies, 
(Diredlly foulli) which »ll Uirpnze 1 ^ 
Remote the place, adjdceni, eiihcri 
This fide or thai, no matter whether. 
Hereof the reaftm iiisk.« appear 
la yuui faiti'd Diary for nejtt year. 

Parados II. by John a Stiles, Clerk c/H n. 

A man's l^inds, which lie's Tupppofed to have purchafedi 
devolved 10 his only dsuRliter, and then to her eldtft fon 
(aecordinG to common c'efcents') andtht only fon of the pur- 
ohaler. who was begotten in lawful wedloc, as well as the 
daughter; yet he liaJ reverthelels no manner of right to the 
' ' ' ;e aftei his deceafe : How could this be .' 



TI754- 
^lejliant erifwered, 
- 1. (i^'jiiTioi' }6i an/^ertd iji Afr. J. M. 
HE fpHces pnlTed through by falling bodies being as the 
fquares of the acquired velocities, the velocity of the 
Water falling 8 feet is 10 its velocity acquired in (ailing 6 feot, 
HS VS to V6. Therefore by the property of the lever, the 
force of the f.ime watei lo turn a wheel of i6 feet, with a fall 
AfSfeet, is toitsforcetoturna wheel of iS feet, with a Fall 
oft feet,, as ieV8tc ■av'iS, or as 8^/4 to9v3: that is, as 
VyS to Va43- Whence, it is evidcot that the wheel of 
^^^^t dtameici hai ibe greucA MiTaDtage. 
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It was anfwered in like manner* and gn the very fame 
principJes, by* fevecad other contriUitors^ Biit thefe prin- 
ciples, though true in themfelvcs, do not appear to usfuE- 
cientr to^ give a right and full determiDation'Of<che problem 
uadei" coniideration. To have the true quadtity of the 
effect, not only the height of the fall, and the diameter of 
the wheel, but a^fo the weight and force pf the v/ater in the 
wheel ought to be regarded ; and ccmfeqiyently the different 

pofitions of the buckets with refpeft to the horizon. As 

this is a fubjedl of much imponance, it is hoped our inge- 
nious correfpondents will think it worthy of a farther confi- 
deration, and communicate their thoughts f hereon, for the 
benefit of the public, in our next Diary ; to which we dull 
refer for a fuller difcuflion of this matter. 

II • Qus^sTioN 362 aafwered hy Timothy Doodle, 

IsCt' CD be the earth's fcmi-chameter, and />>/ the re- 
quired height from whence the ball muft fall : Then 3 : 4 
: : CQJ^ : CJ* ; and confequently CA = CD X Vt = 
ji99oVt=^ 4596 miles. Whence DJ is given =3 616 miles^ 
QiT 31524^0 feet. 

Now the diftancc^defcended in the firft fecond of ttfse be* 
ing always as the force, it will here be = J ofi&rr feet := 
C r i V- f i e et r And- confequently: the time of defcent through 

j^D, with the fame force uniformly continued, = v ; — 



^*ry 



= ci^ feconds. But, fuppoiing a femi-circlc j^SC to be 
delcnbed upon AC, and- 2^5 perpendi- 
cular to AC, the true time of defcent 
through AD will be in proportion to 510 
feconds, the time 'jjjft'powfrond» as half 
the fum of the fine JD 5 and the arch AS" 
is to the chord AS (as is proved by the 
writers on fltixions). Now- AC^ ' CD (t-t 
V4 ' Vs) ' ' ^ (twice the radius of the 
taWes) : V3 == i'73a = the verfcd fine of' 
theangleiS'^C=i37*'4*. Whofe fiippk- 
ment AOS is therefore given =r .4%^ 5^' : The natural fine 
of which Avill be •6»8ii, ana the uifiafure of the angle itfelf = 
^494; the halffum of thefe is '715^: But the chord of 4-a^ 
j6**(4 x-fine^i« aS' ) is •7319- Hence it will be •7S»9.= '7^5^ 
: : 519: : jogr^4i9conds^ or ^&. 27 a. the tiue; time required. 
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The fmnix atffwer^dbji . Anthony Shallow, . Bfq. 

If the earth'stfemi-diaoieter (CJ[^).he-^enoted ■hy.'tf, ft is 
plain that ^-v/y— ii-wiliM^XPfefs the fcqtwred height jiftD 
from which the h^W. muf^ fRil. To sdetermiDe therefore the 
time of thcLdefceiit through vii), let the velocity of thd^rtJ, 
■ per fecond , ac<^uired in > fftlUng iihffQUgh.> any » diftauce-: j^ 
'(= x-), bedenoted by.vypui:d9gir.c=>:^6';iana i/(=,ix r^'lk) 
r= the dii^ance deiceodiedcin tbe^£fift<fecei]£d of ^time from yf : 
Then, ;^^*beiDg tkeraeafure of ^h»¥»lQe ity ac< |iarfld4nHiae 
fecond, with the ib rce at i*/, it»Tvil^be as 7— ^* : ^* ii..%d 

: , •'■ , the vck)city,^eiveiated,.perfccoa"d,..by.th<» force 

.at F: Therefore v : : ,.. ;,. ;: i : v;.»d«)ofeqiiciaiy ^ 

-c — xi •' 2d 

= ssS^^. Hence, by taking the fluent, —^ = —. ^ 

= • . Therefore t> cr.av^</r.x ''-i=;==t=r, aaod-^onfe- 



quently - = , /^ = — 7-? X . — =thefluxibn 

'^ *v %Vcd^ %»^cd a/cx'^xx • 

of the required time, Whofe fltient is = J v ^ multiplied 

by the fum of the fine and arch whereof the corre^nding 

verfed fine is — (unity being the radius). But v -j (ex- 

preffing the time of defcent through AC^ with ari.unifoiSn 

force equal to that at Z>) is given = 14X8 fccpnds. Atid — 

IS =: 0*26795 ; anfwering to an arch of 4a* s^ ; whofe length 
is rz 0*7494; and that of its fine = o*6Sxi. Sc;2ce wchscre 

^'^^" "^^'^^^^ x 1418^=507 fecDnd3=:8ni. 273. W.W.R. 
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III. Quest ion 363 arrpaered fy Mr, Ricb. Gibbons. 

Conjlrunion, From the latitude of the .place and the fus^s 
declination, the' fun's horizontal azimuth 
BDC is given = 4g« 35*. leaving therefore 
made the angle BDQ) = 4^^ 35^, and DB 
S3; let a fquare, whofe fide ylC i& 10, be 
formed, and let the angle thereof y^CB be 
£> moved along the line Z>0, that the end 
jii of the fide CA^ may, at the fame time, 
pafs over the line BDJ, till the other fide 
of the iquare pafles through the given point 
JB. In which pofition draw BC and AC, 
and the thing is done, as is evident by inipedlion. 

jflgehraicfolutson. Put b = JC:=2 10, c = BD = 3, aod 
/ == fine of ^Z)it7= fine ADC% alfo put d:^ -^ =z 0*0749921 

and X =: fine of ACD : Then is ^i-^xx = fine -B CD ; and 
lye have b : j :i x : dx rz AD ; alfo VT^—*^ : ^ : : / : 

--JJ=—'=iBC And, by47Euc.i, 5»+-^^^ = tf» + 

a^^x + </*x*. Reduced, x = o"55X7 = the fine of 33^ 29'- 
From whence CD =: 3*4738 nailes. 

The fame anfwcrcd by Anthony Shallow, Efq. 

Suppofe the circumference of a circle to pafs through A^ 
D, and Cy cutting BC produced in E. Then, AE being 




is given =1:8 8^65; which put = tf, making AC=:b, BD=c, 

and BC t=: x: Therefore AB zn \/bb + xx; and, by the 

property of the circle, c Vb ^ -H x x = x x x •+- ^. Hence 
X =: 2*6966 ; and confequently DC=: 3*473 miles. 

It was alfo anfwered, in a curious manner, by Mr, J. AJh, 
Mr. Sajn Banifield^ Batkonlns^ Mr. IV. Bcvil, Mr. T. Coates^ 
Mr. 7. Hollirr^^vort^y Mr. J. MHbourn^ Mr. B, Talbot^ and 
Mr. y. Wigglepworth. 
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IV. Qu E s T 1 N 364 anfweredhy Mr, JohnWigglefwortli. 

Let P reprefent the north pole, Z the zenith, ZS the 
fludow of the flick, ^and ZT the diredVio^-of 
the cloud; then the angle TZ(^ = 60^; and, 
in the oblique fpheric ti jangle ^'ZP^ is given 
PZ the complement of latitude, P0 thej 
complement of the fun's declination, with the 
contained angle P; whence the angle 0Z/2 
is found = 9® 4a' 30"; which added to 7'Z0, 
gives TZR = 69** 4a' 30". Therefore the 
wind blew W. b. N. |N. nearly. Again, by 
allowing 70 pulfatious to a minute, the fhade 
of the cloud will move over a fpace =: 88 yards in the time 

of 10 pulfations, or Sy feconds ; which is at the rate of %t 
miles per hour. 

The fame anpivered hy Mr, James Robinfon, 

. During 10 pulfations, we may fi|ppofe the fun does not 
fenfibly change its place; and, confidering the immenfe dif- 
tance of the fun, when compared with that of a cloud, we 
may take the rays proceeding from the fun to the cloud, at 
both obfervations, to be paralkl : Then, the fun's azimuth 
being (per fphcrics) 9** 26' from the fouth, the dircftion of 
the cloud was E. b. S. } S. fere ; and the hourly velocity of 
the wind, blowing from the oppofite point, 'ai miks. 

jv.w.r: 

Mr. y4/I}^ Bathonlus, Mr. W, Bevil^ Mr. T, Coat^Sy Mr. 
Richard Gibbons y and fome others, alfo an fwered this pro- 
blem, and agree, exactly, in the velocity of the cloud ; but 
make fome httle diiFerence in its direction, arifing from 
having taken the fun's declination from different authors. 

V. Question 365 anfwered hy Mr, J. Milbonrn, 

Let lool. principal = <7, and for the required principal, 

Sec. put x\ then ai x i i x : — , the intereft for one year; 

it 

3C* X"^ 

and as i (year) is to x (years) fo is — to — , the interefl 

for X years : Whence (per quefl.) ^ :p - ; reduced, y =: v *- 

= 7'o7io6 pounds = 7I. is. jd. 
Diary M.itL\Q\A\. li "^-^ 
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In the very fame manner it was anfwered by Mr. J, Afit 
Mr. S, Bamfieldi Mr, G» Dsckinf>n, Mr. y. Colingt^ Mr. 
Gibbons^ Mr. Holing^orth, Mr. Jonah Ifliljhrd, Mr. W» 
Nffwinan^ Mr. Jof, Peil^ Mr. Z). lioberts^ Mr. James i2e- 
binforty and Mr. ui^. 7rf/<?. 



VI. Question 366 anfwered hy Kvfiipytjryjc* 

Let the radius of convexity of the lens Oy liext the 
obje<5l y^, be put = a^ 
thicknefs B C zz by the 
radius of the eye-glafs 
S=^dy and its thicknefs 
E Fzie\ and let the fine 
of incidence be to that 
of refradion, out of air 
into glafs, as i to r; put- 
ting ^ = I — r, / = the given linear amplification, and x = 
the diftance CD of the place of the image from the Jens 0. 

Then, A being the place of the image of an obje6b at D^ 
by a known theorem in optics, AB will be = — ^ "^ ; j^ 




being put = ^ + 



X 



;•' 



qx 
a 



. And, by another kiK>wh theorem 



(which is a corol. to the former) the principal focal diftance 

EDoi the lens S, will be — X ^7"^^ * 

q 2a — qe 



2d 
But, by the queftion, 3 = ^, <• = ^, and d = '^^ 

o 



s 



Therefore, by the fubftitution of equal values, J^= ^ + 



a 



3(7 



a — t^ 



3^ 16 — 3^ 



Whence DS (zzDE + ES) = aX^^X \ ^^ 4-^ 

S^' 16 — 3^ 8 

t tor .8 — ^ (7 c 
= ca, by puttmg ^ == X ^^__^„ + ^ • Agam, by the 



3^ 8 
qneft. -^-^ X o^ == /; that is, in fpecies. 



x-h 



3_ff 
16 
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•^-^ — -: =: /, Put - = z, and ^ + 



^« tf 8 r — qz 

^y ; then will j^ (= ^ + — - — )'zz ay\ and our equa- 

tion by fubftitution, &c. will be reduced to ■ r-^ — 

qj — i i6 



2 /* V \ ~ Z 

= ^/ X 4; H "^ — • From whence, and - + z= y. 

i6 qy — I 8 r — qz "" 

the value of z, will be found by an equation of three dimen- 
iions : And then, the value oiFA being given in terms of /r, 
by putting that value = 8 inches, a itfek will be found, and 
from thence every thing elfe, required. 

But as the findingof z this way (the terms being numerous) 
will be feme what troublefome, the known metho4 of ap- 
proximation, by trial -and-error, may be here ufed with ad- 
vantage. According to which, having aiTumed for the value 

of z, that of^ (= I H ) will be immediately found; 

o f'—qz 

and then, by fubftitutinc thefe two values in the other 

equation, the error will be determined, &c. 6cc* 

VII. Question 367 anfwered hy Mr. W. T — t. 

Let P be the pole of the world, Z the zenith of the place, 
and By /, C^ the three ftars : From the 
given longitudes and latitudes of which, 
or from their right afcenfions and declina- 
tions, the didances Bl and 76*, and the 
angle B IC^ may be found, by common 
trigonometry. 

AfTurae the value olZ. I as near as you 
can to its true value : Then, having two 
fides and one angle, in each of the trian^es 
B IZy CJZy the angles BIZ and CIZ may be found, and 
confequently their fum B IC. Mark how much this value 
o^ B IC ditters from the given value of the fame angle: 
Then make a fecond affumption for Z I\ and find, again, 
the value of the angle B IC, marking, the error* asl^Vvi\^» 
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From thcfe two errors a new value of JZ, by the known 
ir^ethods ol approximation, may be found; and fo on, till 
you anive to what degree of exudnefs you pleaie. Having 
thus deicrmincd ZJ and Z IC, from the lauer of thefe 
dedu(5^ PJC, the remainder p;:ves the angle ZIPi From 
which, and the two ,:iven iidcs including it, both Z P ind 
Z P lyn'iW become known. 

VIII. Question 368 anfvjtrcd hy Mr. J, Robinfon, 

Let 999999 = a be th: conflant fa^lor, in order to produce 
6 ones, 6 twos, &c. 1 he other fador call x, and the firft 

produdl p ; then xa = /, and confequently x = — . 

Univerfaliy^ putting the conftant fa<flor (which is ai bitrary) 
for the denominator, and the given f)roduO for the nume- 
rator, the fra<5lion, or fi anions, thence arifing, will be the 
TariabJe fa(51or, or facflors, icqwired 

If any number of nines be taken for the denominator of a 
fradion, and the fame number of any of the dibits for a 
numerator, the fradion, when reduced to a decimal one, 
will have the very fame figures as the numerator, repeated td 

iDfinity. Thus, for example, —-• is = 223412^34123412349 

9999 

&c. ad infinitum. Thus alfo, ^'^-^ — = '44444, &c. and con- 

r 1 999999 , ^ ^ . 

lequently 999999 X '4444, &c. = 444444; and 10 0/ others. 

The variable factors, derived by this general method, are 

fra<5lion3 ; but there are particular anfwers to be had in whole 

numbers. Thus, becaufe ^^^^^^ = 37037, and """"' 

3 3 

= 37037037, it is evident that, if 3 be taken for the conftant 
fadlor, the refpe<5live variable fadtors, to produce 6 and 9 
ones, will be 37037 and 37037037. The multiples of which 
^y 2i3>4>5> &c. will confequently be the other variable 
facftors required. In like manner, 37 being afTumed for the 
conftant fador, the variable ones will be 3CC3 and 3003003, 
together with their multiples. 
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IX, Question 369 anfiutred by Kufi 



be 1 



I the c 




point E; and, fuppafing e 

to be anoiher point in the 

curve indefinitely near to 

E, let EJ and fj be 

drawn in ihe Curface of 
the cone: And from the 

fame points fi, e, upon 

the diameter 5Z). piffing 

through G, lei fall the 

perpendiculars E F ajid 
ef: Draw thi radius CE, 

and the line C/^ parallel thereto, meeting the tangent EM^ 
at right angles, in K; 10 which point itom the veriex ot 
ihe cone draw K A, which wiJl be ptrpend icul.ir to t he tan- 
gent EM; beeaufe (being CJual toy/ AG'- +(,K = 1 it will 
6e the lead poifiblc. 10 this pofition, where C AT is the Icait 
. poffible. 

Pal now CE = a, CG=.b, AG = c, and CF-x. BS 
— z, and Ee=^z. Then, by the property of the circle, 
CM = — : And, by (Irailar triangles, CM : CE :: MG 



--J, 



by.GK=a—^. Whencev^A"= V.iu'-ft/A- 
. lix + ^^-^ : Which, multiplied by 52, 



;y.7, 



gives \zs/ cc-haa — tbx A ^ for the area of iha 

triangle EA:, or the fluxion of the required fuperaclei. 
Which fluxion, beeaufe 2 = 



'~- : Whofe fluent wiU cxprefs 
ihc requic, f p-tft.ic! of the cone. 

But as the finiiirijj ot" t'.iis fl.nnt Is extremely trotibScfomr^ 
and, when it isl'uuud, converges ilowly (except where the 
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cone is but little inclining") I fhall therefore give the foluiion 
by a different, and more general method. 

Let Pybe a right line equal in length to the ferai-circura- 
ference BNED\ upon which, as a 
bafe, (or abfcifTa) fuppofe a curve p 




D 



P~G JBL S T 



fqrit to bcdefcnbed, fuch that, ta- 
king PS always = BE^ the ordinate 
Ss ihall be every-where equal to half 
the correfponding perpendicular A Kx 
Then ii is plain, that the area P.Ttp 
of this curve, will be exadlly equal to 
half the convex fuperficies of the cone. To approximate 
which, conceive the axis PT of the curve and the feroi- 
circumference BNED of the circle, to be divided, each 
int o four equal par ts ; and kt the fuccelEve values o£u^K(::^ 

\^ c'*' + a ) anfwering to the points of divifion B, 

Li N, E, D (or P, j^, R, S, T) be computed, and reprc- 
fented by ^, e,/y g, and /;, refpedlively. Then, thefe values 
being the doubles of the correfponding ordinates Pp, ^, 
Rr, Ss, Ttf it is evident, by the rnethod of equidiilant 

ordinates, that ■■ '^ X *P7^ will 

90 ' 

cxprefs the rirea of the curve, or half the fuperficies of the 

cone, very nearly. 

Now, in the cafe propofed, AB being = ii, jt4 D z= 9, and 

BD=:6,\vch?LVcCEz=$—a; DG [= jyy^ ■ 

1 1S LJ 

= 5; CG'=i^\'=Lh\ and .-^ 6^* = 75*93 75 =r*. Here , therefore 

d {:=. /IB) = 12 ; e {-==. \^cc ^aa'\-^l?0-^^b\/'2)= 10*9996; 

fyzzzA/ccr^^) =9*2162! g {=A/cc + aa + idi — aif\^2) 
=z 8"745a : and /; (= // D) = 9. 

Frcm whence (- ^ ^^-^ — 4 X NED) 

90 ^ ' 

the content of the v»^hole, required, fuperficies comes out 

93*15 fquare inches. By taking a greater number of ordi- 

niucs, the apfwcr niay be brought out to any decree of 

cxiiiftricis dcfircd, howcNcr great the inclination may be. 

Mr. BiVv.f.cI.U by ;}n eafy arproximation, brings out nearly 
thi fume numbers with the r.bove. 



X. Q^^ES- 
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X. Question 370 anfwered By Mr, J. Robinfba. 

Let a = OD=OB = yZ, h-OJ^ 
59*i6i, andx=/^/^. Then (perEu.47> i) 
bh H" 2 i^ y 4- 2 V .V ■=. aa. Reduced, ^* = 

V '-^ : From whence the fide 

2 42 

of the fquare will be found = 24 poles, 

and the area of the field = 3 acres, a roods, 

and 16 perches. 

The fajne aKfnvered hy MaJJer John Blrks, a Tyro at 

Gofbcrton School. 

The three vlfible corners of the field being reprcfented by 
Jy By and Z), it is evident, becaufe the given diftances of 
the two la(t from the oak, at 0, are equal, that the line 
OAF bifefls the angle BAD, and consequently that the 
angle B AO = 135®. From which, and the given fides AO 
and BOy the angle ABO h found (by trigonometry) = 32® 
26' ; AO B -=. 12^ 34' ; and the fide of the fquare AB = 
24 poles: Whence the area of the field = 3 acres, % roods, 
and 16 perches, which was required. 

According to this laft method it was alfo anfwered by Mr, 
Richijri Gibbons y and Mr. J. Milbourn, Mr. C. Tate, Mr. 
7. IVisslefivortht Mr, J. /(flj, and fome others, folved it by 
different methods. 



XI. Question 371 anfnjjsred hy Mr, T. Coates, 
Writing' inajler^ at Brillol. 

Put^rrrthe radius CF of the generating circle, which is 
found (by common properties) — 
51 ; alfo put c ~ CH = 33, D H 
'szb, HN (= CP) = X, and Ml^^ 

Then, univerfally, j'z: \^rr — xx -^i 
• — c : Therefore yy =z rr — .v x 4- / 

cc — %c\^rr — . v.Y ~ hh — y.v — xcv\ 
and py'^xzizpy.bbx — xxx — 2_vc.v 




^1a^\ . 



c 



= S\ whoPj fluent is p x bhx — -f x-J — 2^: x area MNHF 
=:S: Which, when .\ = 24, gives the content I30'42 ale 
^•gallons. 

t:v.c 



XX 
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The fame anfwered by Mr. John Wigglefworth. 

Let C H'=i half the length of the cafk = ^4 = ^, BGzz\% 

::zb,HF:=:iSzzc; alfoput r=rad, CM= CF= ^^ +~^ ' 

(by the nature of the circle) ^// = /'A^=^-^,^ = 3*14159 &c. 
X = HN^CP, and ;^ = ^Jf JV: Then j^ = ^rr — xx — 
and therefore />^*x=/>x x r*— ix»+///» — %mpx^/rr — 

= the fluxion of the folidity : Whofe fluent pxxr* ^^x^-rm* 
— 2f/tp y area CFMP = the folid defcribed by the lotation 
of //f /If TV about the line HNi And, if L be put for 
the length of the arc whofe radius is r, and right fine x, 

then "" "^ "y-^-^y _ ^^^^ ^'/'TlfP. Whence the foli- 

dity of the whole caflc, whe n x = <?, and y -zzh^ \% %f x. 

ar"*" — ytf' — mrL — abm = 39316*99 cubic inches, or 
139*4^19 ^1^ gallons. 

Mr. Richard Gibbons i putting x = 12, makes the content, 
by ShirtcliflF's Gauging, (p. 201) = 0*080685 xJ|= i39"4237 
ale gallons. Mr. J, Milbourn^ by a different method, makes 
it 139*44; and Mr, Charles Tate, of Hull, I39"43-. 

XII. Question 372 anfwersd by Timothy Doodle. 

Let and C be the centers of the earth and moon, and 
// the place required : Suppofe HF and HB 
to touch the two furfaces in F and By and 
let FGf 2iX\d BDb be perpendicular to OC, 

V\Jt a =: OE = 3985, b = CA =r 1085, 
cir^OC ^ 245070, and x = H\ and let 
p = 2X3M4159 6cc. So fhall the circum- 
ference FEfi Sec. "==■ pay and the circum- 
ference Bjby &c. zzipbx And therefore the 
parts FEfy B Ab of the two furfaces vifible 
to an eye at //, are equal to pay, EG and 
pbxyJD, refpcdively. 

But, by limildr triangles, H (x) : OF (a) :: OF {a) : 

OG z^—^: Whence EG = a : And, in the very fame 

manner,/^ 23 = ^— ^^^, Therefore, by fubditution, /^£/ 




c — X 



'^-BAbz^paxa rPbxb : Which being a 

^ X '^ c — X ^ 



maximum, 



No. 51. QjJ E S T ION S A NS W E RED. 365 

maximum, 1- muft be a mintmum ; and its fluxion 

XX c — x\ a^ b^ ' a\ 

= ^ — - X, and confequently x = zr^ = a 14585. There- 

I 4-- 

fore the place where friend Bevii muft take his yiew is 
'410600 miles above the furface oi the earth, if he can find 
his way up fo high. 

Mr. /f/?7, Mr. Wigglefyoorthi and Mr. Beyil the propofer, 
(proceeding upon the fame principles) bring out the fame 
■ concluiioQa. 

XIII . Question 373 answered by Anth, Shall ow» Efq. 

This queflion, in the form it is propofed, is indeterminate : 
The figure of the egg> as well as its principal dimenfions, 
ought to have been given; (ince, of an infinity of curves that 
ins.y be defcribed through the fame, given, points, experi- 
ence is not fufficient to direct us which to choofe; it not 
being known that ever two eggs were exadly of the fame 
figure. 

Let AFBCD be a fedion of the egg through its axis 
j^Cy and let BDhe the given pofition 
of the greateft ordinate. It is vilible 
that innumerable curves, AFBCD^ 
JfBCDy &c. may be defcribed thro' 
the given points Ay ByC, and 2), to 
cut AC and BD at right angles, con- 
formable to the nature of the problem. 
But, the greatefl ordinate i^Z) dividing 
the axis ^C unequally, no curve of a 
lower order than the fecond can pofR- 
bly anlwcr thefe conditions. 

Let, therefore, AFBC'h^ a curve of this order, whofe 
equation is yy:=-bx'\'cx'^ -hdx^ (bcmg the mod fimple 
the data will admit of): Alfo let AC^py JE=zg^ BE 
zrr: Then, by making x=^, and j> = o, our general equa- 
tion becomes ip -i- cp* + «P? =0, or b + cp + dp* =0, 

Alfo, by making x = q, and y = r, we have bq + cq* + 




r» 



dq^ = r', or b + cq +dq'^ = — , 
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• a • 

Lamy, by making bx + ^cxx-^ %dx'*'x (the fluxion of 
hx + cx^ -H ^x^ ) = o, and writing q in the room of x, we 
have^ + a^^ + 3</^» =0. 

Now, from the three equations thus derived, d is found = 

rrxig — p rry %qa — pp ., rrpqy.%p-'iq 

— ■■ 1 . ; ^ = "'• •; anQ^= .. i.^ -* 

g^xp — q] q* > p--q] g* x p-^q' 

Therefore the general equation, in known terms, is yy = 
f f — • - I ■ ■ ■ ■ ' 1 •■ ■ '— - ' ■ ■ ■ " 

^ xp-^qi 

Whence, if^ be put = 3*14159 &c. we get ayy x = ■ .^ 

. g*x/»— (T' 

xap — 3^x^^xx + 3^^ — pp X x*jf — 2q — ^xx^xfor 
the fluxion of the folidity. Whofe fluent, when x = ^, will 

be found = ar*p^ X ^P±IlMlIZ££^ expreflSng the true 

12^* xp — q^ 

content of the whole folid. Which therefore is to [arrp) 
that of the circumfcribing cylinder, in the proportion of 

P* X ■ ' ' js ser — ~ to unity. This proportion, m the 

cafe propofed, (where p r= 2^, ^ =: 1^, and r :^ f) becomes 
as Jtt to unity. Therefore the folidity (according to the 
above aflumption) comes out 3*8x24 cubic inches. 

As to the fuperficies, or fhell of the egg, it may be alfo 
found from the fame general equation ; but it is hoped the 
facetious propofer will himfelf determine that, and accept it 
as a proper reward for his trouble and induflry in promoting 
ufeful fcience. 

Some correfpondents coniider the egg as formed of two 
unequal femi-fpheroids ; but this does not feem to agree well 
with the true ngure, it being hard to conceive that the cur- 
vature fhall be immediately changed by more than one-half, 
in paiEng from one fide of the greateft ordinate to the other* 



XtV. QuES- 
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XIV. Question 374 anfwered by Mr. W. Bevil, 

Let ach be a curve fimilar to that {ACB) formed by the 
chain, fuch that its ray of 
curvature [a) at the loweft 
point c may = i. Then, the 
area of the femi-curvilineal 
fpace, ac^y will be truly 
defined by j^ \/i -f-zz — r, 
(as is proved by the writers 
on fluxions) z being z= ca^ 
and y j:=: ad) = hyp, log. 

z + Vi + zz. 

Hence> putting the length of the chain = r, we have 
(by the general property of fimilar figures) as z -r>^* : 

{ice [.iL'i-jJDV)\:y%/i'\-zz—ziiccy^^'^f'T^l''^ 

z+y- 
= area JCD : Which being a maximum, let its fluxion be 
therefore taken and made = o; whence, after proper re- 

z 4- y 
redudion, there will come out iyz x —-7 — 7= -:- - - - --^ = 

i-hv^i4-zz 

y\/i -^ zz — z. From whicli equation (by the known me- 
thods of approximation) the values of z and j' may be found. 
For, having aflumed for z^y will be given from the equation 

y = hyp. log. z + \/i-+-zz; and then, by fubftituting thefe 
values of z and y in the above equation, the error will be 
known ; and from thence, by repeating the operation, &c. 
the triie value of z; which comes out = 5*462; and y = 
a'399. Then y'Uiiac + ad) : z's^giad) :: \c{AC'\-JD) 
ikb zz o*i5a59xr: Whence y^i^ = 6*305 18 x c == i5'259 
inches. 

Anthony Shalloiv, Efq; folves this problem exadlly in the 
fame manner. But Mr. Timothy Doodle, and Mr. O^Cavanah^ 
taking the meaning of the quertion in a different fenfe | fup- 
pofing the arch ACB, and not ACB -^ A B, to be given 
= 50J bring out AB = 33*575 for the anfwer. In which cafe 
it appears that AD, CD, and AC, will be in the ratio of 
0*6715, 0*6656, and I, refpe<5tively; and that the area ACB 

is to the fguare of the arch ACB, as 0*1549 to unity. 

But there is yet another way in which the queftion may be 
taken, as it is not fpecified whether the chain is to be faf- 
tened to the pins, (in which cafe the area will be the greateft 
poffible) or whether it is fuffcred to Aide freely over them. 
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till the two parts thereof (here reprefented by JCB and 
j4EB) acquire an equilibrium. In this laft fenfe the folu- 
tion will be (till more complex; but the beft method wiJi be 
to aflume two arcs, acb{^iZ) and pcni{i:z z-), of the 
fame given catenaria, fimilar to the two parts AC B and 
AE^ of ^.^^ chain. From wh:ince (by ths properties of 
the catenaria, and the confideracion of iimilar figures, and 
of the equal adlion of the two branches of the chain at B) 



there will be had 



Vi -h s 2 hyp. log. z 4- \/i 4- 



and 



Z X I 



Z Z — Z y I + zz 



zVi + ^^ + ^Vi-i-zz' 
the values of z and Z may be determined. 



j,araaximinm. From which 



TAeTRJZE Question anfriuered by Mr. J. Aft. 

'Tis plain that the leafl weight will equipoize the veiTeJ in 
any degree of elevation when the 
cord Ptf is perpendicular 10 Ca\ 
Then, putting / = folidlty of the 
whole rrulium, c = *iZs^y '^ = 
tendon of the cord, n = the ratio 
of D71 to w//, ^Am being the 
horizontal furface of the water) 
and >r* =: diameter of the fnifl-um 




at my we have 
na 4- wx* 



a 



= Driy 



% 
= w «, = An^ and, per theorem Diary 



1744, Quell. 240, 



ca 



3 



^/7* ,V5 



n 



X - = (becaufe » = 3) 
3 ^^ 



;; , the folidity of the hoof DnAm\ there- 



— 'C a"^ 



1 



fore H = the folidity of the remaining 

w;»ter, which let =^qx^ — />: Then (per ftone) Ca : hne 
oFKa :: gx^ —p:iv; or, which is the fame thing, (becaufe 

the triangles are fimilar) A m {^ l^fl^=illl!ll±I2It^ 



. f tia — nx'*' na — nx'^y.nxi — p 



the 
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the tendon, a max. and confequently 



a — X* ygx* — p 

thrown into fluxions and properly reduced, gives x* = i3'5 
fere. Hence the weight required = 24*7054, and PC = 

The fame atrfwered by Mr, Piitrick O'Cavanah. 

Put <7= 15 = the depth of the fruftum, ^ = lo the greatefl 
diameter .•/'/), r=io = rhc leafl diameter £F, /) = *7854> 
and {zam) = y. Then, fuppofing 7;//; perpendicular to 

D.'I, it will be b — c : If — .v : : a : a x = m;rz- 

b — c 

Whence, by a well-known theorem for the content of a co- 
nical ungula, the foliditr of JDm is =:yp^3 x — -.--^ . 

Which,. fubtrafled from f/>tf x bb-i-bc-bcc, the content 

of the whole fruftum AFED, leaves Ipax t ■ 

b —^ c 

for the part ylFEm^ in which the water is contained. Now 
the tcnfion of the rope, or the force of the weight//^, pil- 
ing at right angles to 6**7, fb as to fuflain the water in this 
poliiion, is known to be in proportion to the weight of 
the water in the veflcl, as the fme of the angU CPa (or 
7).lm) to the radius; that is, as mn to /^;;/, or, in fpe- 

ties, as ^ X ; to V — r^~-si ^ • ^^ hence, 

b — c ^ b — P"" 4 



by the quclhon, ^^==r??='=^ -^^ . i- - (which 



?/i 11 



is in a given ratio to AT Em x — r-) muft be a minimum, 

I — c 
This exprcflioo, by putting yy zubxy d z=. ,. and/= 

— -j-jXibby and dividing the denominator by \^aa'\- ddy 
a a 'i'ait 1 

■ , I !■ i. 

is reduced to — - — . "Which, in fluxions. Sec, 
Vb^rr^/^y^ fy* 

3 J ^ f/-"iyy _ TT 

gives - ■ 7 — Ti r 72 >v; r:~Y = o. Hence 

y = i6'si6, X = 13*75/3, CP = 20i()6> ^pd /r = 24*709 
pounds. ; : . ■ 

, llemark. As the taking of the jRuxions of^xprcflions com- 
pounded like that in the preceding folutiori, is fomewhat 
Diary Math, Vol. II. K k irou- 



troublesome, the folfowing method may, in fucb caics, be 
vf ufc. ; • 

Seeing ^ , '.-■■■ ' ■ ■ is to be a maximum, by the 

queftion, the logarithm thereof, or its equal, log. y ^ — ^ +' 
bg. ^*— >•» — iiog.'i^— '/»^* -hj'S muil alfo be a raaxi- 

mum, and confequentlv its flaxion - i^^ - - , tt^ H 

yTs — c^ ibh — yy- 

r^-^ j^ \ . 4 = c : Whence, diyiding by yy, we have 

-r T — 71 ^ tA ' /-i a\i- A = o» ^«c fame as 

before. Which equation Ibnds io a much better form, for 
ufolution, than that immediately, rcful ting "from the com- 
inon method. In like fort, fiippoiing 

— was to be a maximum. 



/I — x^* K tf* -t-a^x-f-A* 



or minimum, we (hould have 4 log. /?* -r-x* +f ^og. ^J h-a J 
+ J log. f-4 — x4 — a log. ^ — X — log. ^* +'2d^x + jf» a 

Tiiax. or min. And confequemly — — - — r. — - • 



a^ — X* ifi -t-xJ 

^> -^^ ^^-i, ^ = c>. And fo of the 
<sr* 4- aax -H X* 



^♦ — .\* 



otiiers. 

Nofol'dtion came in time this year to obtain the prizi* 

Paradoxes anfivgnd^, 

Paradox I. anfwcred hy Mr, R Pcarfon^ 

Let Cbttart tell his lord, he mufl 
Dwell underneath -the north pole juli: 
Then, let him vifit age, or youth. 
His courfe hell furely.llecr full fouth. 

Paradox II. ^nfwcred by Hodge, the hUller. 

The roan had his fon and daughter by twofeveral women; 
and the ellate was fettled on live daughter's mother and her 

heirs. Mr. J, M^rfJ^^ni anfv/crs them both the fame 

w-ay* * .. 

': ^ • The 



I 



Edlpfes calculated for 1 754, 
Mr. Ralph Hulle. 



There-willkappea (ix eclipSri this yenr; but, wbai is re- 
markable, rot orie of ihem will be vilible to any part oi 
Gi-SHt Bri'.niii, or Ireland : At other places they will oc fccn 
according to tli: foll.nvtng order. 

I. Marcli 33d, at fi aftcrno.m, the is » digits eclipftd 
on the nonh lide, veriical to a little fta, weft of Ttna Fimia, 
lat. g° north, long. 9 c" weft. "Vilible in North Am •*ca. 

3. A^ril 7th, at 4 in the morning, the 1> is eelipleil totaUf 
Jirtigila.venical (o the eaftern borders of Peru, lat e'fouth, 
long. 70" weft. Vilible to all America. 

3, April lid, at ten in the morning, the fun ij j digit* 
eelipfed 011 the (quiIi iidc, vanical to the eailiem pam of 
fJigiiti.i, in Africa, lat. i»' north, long, jo'call. Villbli; 
10 the fouiiicrn fcas. 

4. Sept. iSth, at i afiemnonj the Q is eclipfcd in "K ti", 
towards the caftern ocean, beyond the Phi*lipine Iflands, lat, 
3"N, long.ifi]"E. Thiseclipiei3lVill'k*aih«ii thefonntr. 

J. Oft. til, ai 6 in the morning, (!.« moon is totally 
eclipfed ii difiita, in T 8", viffble t.'j aJI America, fcnical ti> 
the fcii weft ofPaaama, kf, 3*nonh, Itjng, 90" weff. 

6. OA. ifiih, at 1 in the momiqg, "rte fun is eclipfcd 
1 digiia on the aorih fide in smfli"/ vcriical to Medeliar, 
lai. 8" ibuth, long. 130" weft. Vifible wiijiin the arflic circle- 
As w; do not know ■*hat i-al»le» M5. Nuiji made ufe of in 
tliefe calcniaiiona, v/i Cannot fatisfyahc public in that par- 
ricular, nor iiike upon us tp judge of their exaflnefs, not 
having madeanycniciilatto&s of ibcfiyecltpliisoiirfelies, aa 
tijcy wiH be all invifiblc to us. ,, , 



JVcif ^iejlious. 



I. Qtesttoh 576,'^^ RnHIous. 
An bondt man a Iiorfe did buy. 

That was bcth kmo and poor: 
A gtilden guinea was the price, 

And-five good ftiillirgs more, 
Thi^ horfe he fed with corn and hay, 

Till he Icem'd wond'rous found : 
When, ineeiing with another chap, 

" "Ic ijld him for three pnund. 
K k 1 
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By which he lofl half the prime cofl". 

One-fourth o*ih* keeoing too. 
What did the kecj^ing nand him io ? 

What did he loie, fay you ? 

11. Question 377, ly Mifs Mana A— t— f— n. 

There are three cities, A^ B, and €, lying in the faipe 
road; whereof the lirll is 136 miles diftant from the fecor.d, 
and the fecond 104 miles diltant from jthe third : From u^ to 
B a courier travelled in two days; and from B io C in two 
days more, diminifhing his diiunce everyday alike, from 
the rifA to the hl\. What number of miles did he tratei 
each particular day, 

IIL Question 378, By Mr. Charles Tate. 

My wife's a icold, a niggard, and adut. 
And e?*ry day flic*s lure to pay ray fcott ; 
And yet for what, no mortal e'er can tell, 
Unleis her courage rife from living well : ^ 
The which to tame, that I may live in quiet, 
I am refolv*d tiencf forth to ftint her diet. 
In quantity,, to what it was before. 
As e to a\ wfiich, gentlemen, explore,^ 
From the equations * that you fee fubjoin'd : 
Elfe come iiid take my place— if you've a mind. 

*Giv^n< ^ 

i -. — a 

f <7rt — r^ X - =: r = 1020. 

IV. QuEStjiOJIi! 379, ly Mr. John Morland. 

Twoperfons, yi^and B, having an equal claim to an an- 
nuity ot icol. to continue? for 30 years, agree to Iharc it be- 
tween them in this maooer^ viz. A foe his part is to enjoy 
the whole annuity for the firft 10 years; B and his heirs be- 
ing to have the entire rever(Jofi thereof for the remaining 20 
years. The queftion isi To find the rate of intereft allowed 
in this contrad, with jthe prefent value of the annuity cor- 
reiponding. 

V. QuHstioM 38c; ij W. T— t. 

The fum of the Squares of the two diagonals, of any tra- 
pezium, together with the fquare of twice the line joining 
their fljiddJe points,. is. ecyial to the fum of the fquarcs of ?\\ 

the 
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the four fides of the trapezium. A deraonftratloa of this- is 
'requiicd. 

VI. Question 381, hj Bathonius. 

Two {hips fai], at the fame time, from two ports under 
the fame meridian, whofe difference of hitiuide is 1* a^'. 
That from the fouthermofl port runs due eaft at the rate erf 
44 miles per hour; and that from the northermoft E. S.T*,^ 
lit the rate of 7 miles per hour: I demand the dii^ancc failed- 
by each Ihip, when they are at their neareil diilance from- 
caqh other, and alfo what the diitaoce^ill be. 

VII. Question 382, ly Mr. Thomas Mofs» 

To determine the leaft triangle that can he ciraimfcribcd* 
about a- given triangfe, whereof the three (ides are 3, 10, aod- 
XI inches.^ 

VIII. CJo^HsriON 383, ly Anthony Shallow, Efq. 

To draw a right line parallel to a giYcn line, which may 
cut tliree other lines given by pofition, in fuch Jbrr, that the 
redlangle under the two parts thereof, intercepted by thofe 
fines, may be given »n magnitude. 

rX. Q^Es-Tio^ 3^4, h Tiir,' The. Mofs. 

Sailinja; du? north, ar the rate of 4 knots, in a current, X 
certain finall ifland bore E.N.E. from us, at tijc diftance of 
4oraiks: After running 12 miles (by the log.) it bore dlic 
eaft; and having run 16 miles more, upon tlie fam« courfe, 
its btaring was then found to be S.E. To determine, from 
thcfeobil:r rations, the direction and velocity of the Current/ 

X. QuESTio>» 385, ly WT~t. 

The vertical angle of a triangle being = 70^, and* the fuin 
of the two including fides 1- iod feet; to deicrmino the tri- 
angle itfclf, when the perpendicular is a niean proportional- 
between the whole bafe and one of its two fegments. 

XI. Question 386, hy Mr, Timothy Doodle, 

Within a rediangular garden, containing jufl an acre of 
ground, *I have a circular fountain, whofe circumference is- 
4^» 40, 52, and 60 yards diftant from the four angles of the 
. garden. From thefe dimenfions the leng;th and breadth of 
the garden, and Hkcwife the diameter of the fountain, ire 
required. 

K k 3 XIV CV^^^- 
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XII. QuESTiOM 387, bj Mr. Patrick O'Cavanah, of 

£)ublin. 

In the latitude of 5i« ji' north ftand two plUars S.W. and 

"N.E. of one another, at the dillance of 200 feet ^ The height 

"of the fftuthermoit piliar is 60 feet, and that of the nortkcr- 

moil 40 feet. At what time of the day, on June io» do the 

(hadows of their fu.iinuts approach theaeareit to each other^ 

Xlir. Question 388, by Mr. Timothy Doodle. 

Strppofing fy Qy r, /, /, &c. to reprefent the tangents of 
any number of arcs P, ^, R, iS\ T, &c. equal, or unequal: 
To determine a general expreifion for. the tangent ot the 
fum (P + i^+ A' -h S-f T + &c) of all thofe arcs; the 
common radius being unity. 

XIV. Question 389 by Mr. E. R n. 

• To determine the ratio of the denfities of the fun and 
earth, independent of the fun's par«Jlax. 

XV. Question 390, by Anthony Shallow, Efq. 

Having given any three computed vifible latitudes of the 
moor, in a folar eclipfe, together with the correiponding 
differences of longitude of the fun and moon : To Ihew ibc 
manner c»f finding, from thence, the true time of the greaicft 
obfcuration, and likewifi the nearell approach of the t^i'o 

W^ Prize Question, by Anthony Shallow/^. 

To determine the figure which the ^'ers (or the (iarlings) 
of H bridge ought to have, fo that the length, and greattlt 
breadth of eacli, and their dilianccs from one another, being 
given, the water in its p^iflage through the bridge (hall fulTcr 
the Icafl reflftancc pofTiblc. 

N. B. The pcrfon who gives the beft folution to this 
qucflion will be intliled to a prize of fix Diaries : And who- 
ever truly anAvers it before Candlemas-day, will have a 
chance* by lot, to win the fame number of Diaries* 

• 
« 



Np. ji. Qjj B s Tiows As s wfi ft K o. 375 



1755- 

^tejiions anfwered. 

T. Qu ESTios 376 ar.pvoefed by Mr. W. Lf ff on. 

THREE pounds, two (hillings, and eight-pence, the keep*- 
ing it did co»l ; 
One pound, eight ftiillings, aiiJ cight-pcDce, wiw what the 
poor man lolh 

The fame anfwered hy Mr. EJwarJ GirUyatt. 

Put 4 \- = keeping, z^z = 26, and ^ = 60: Then, per que ft. 

1 b — a \ X ^ 

4 X + z tT — b:=-a-)r x\ whence x =: = 15 s. 8 d. C<:n- 

3 
fcqucnily 4 v = 3I. as. 8d. = the charge of keeping, ^od 
^ -^- X 1:1 1 1. 8 s. 8d. = ihe money loll. 

The fwti af'fjjered by Mr. Phil. Willfams. 

Let i? = 26, 3 = 60, and x = the keeping ; then <7 4^ .v *— 3 

^*t -^ - (per qucft.) whence x = = 62 j, 

a 4 3 

The corn and hay appear from hence 

To cod ihrce pounds, t'vo an.l ei^ht-pence; 
Tl^e money that the good man loft. 
Was eight groats more than the prime coft. 
Anf»vers to this quellion were likcwiil- received from Mr. 
C. Bro-jJTihridgc, Mr. T. Barker, Mr. W. Peer, Mr. T. Bflcr*, 
Mr. /?. BiLtler, Mr. T, Fjjyb, Mr. H\ Ga-vfporpe, Mr. F. 
Grifiths, Mr. 67." Hich^ Mr. Samuel K^it, Mr. T. LovcTy 
Mr. r. Vadfon, Mr. T. Prichard, Mr. millam Richatdfn^ 
Mr. r. Scljcdury.UT. Eai].. Thcarle, Mr. 7.7. i^acary, Mr. ^. 
Tounge, and fcveral 6thcis. 

II. Question 377 anjixered by Mr. Samuel Koir. 

Let 2/7 = I ;6, 2 3 = 104, and i:>f =: the common di {Terence 
of each day's jr^urney; then ^ +.v, a — x, 3-i-'.Y, and 3 — x' 
will be the refpe<nivediftances travelled each day: But tl^e 
firfl + the third = twice the fecond, that is, a -^ b ^ %x^ 

7.a — 2x; whence 4X = <f — 3, atid x "=: -^— - •=. ik\''^^ 

fore 72, 64 i i^, and 43, arc lUt £o\w &Siacw:,^'^^^^v!i2i. 
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The, f J me arfwered hy Mr, W. Gawthorpe, 

Put V = the firll day's jounTey,^aTid y = the common dif- 
ference : Theo ix — ^=-136, and i* — jj? = i04rper queiK);. 
and, by fubtradtlng the latter equation from the fonnes 

4j^ = 32 : Whence 7 =; 8, and x = — — — = 72.. 

According to the one, or the other, of the abore metliodr, 
it \X'as likewile anfv.ered by Mr. R. Butler,- Mr. G, Bro-wn- 
bridge, Mr. T. Barker, Mr. T. Bqfton, Mr. ^V. Beer, Mr. T. 
Drury, Mr. T. Eaxlon, Mt.T.EJlob, l/tv.E. Gil(yatf, Mr. 
E, Griffiths, Mr. Ja. Giles, Mr. -fe\ John/on, Mr. A/ex\R(nver 
Mr. 7« Richard/on, Mr. 6r\ /?tfiffl', Mr. 7*. Scholar, Mr. J^. 
Vicary, Mr. PhiLlVilUamsyMr. R,Touftge, and many othecTr 

III. QuBSTioN 378 anjhcereily J, Milbourn. . 
Multiplying" the given equations crofswife into each othcr^ 
ve have ah — se x — =: /7tf -h r^ ^ — ; whence a^ — 

ce^ 
eexaa^—.— ; and, bv compleatiog the fquare, 56c. 



/; + c -f- V ^ '-' ~r 6 // *: -t- c J ^ 

aa :=z ee y. ; = ^tr x a c ; conlc- 

2 ^ 

qucntly, 0-=: s^ r Whence, by fubflltution,. See.- ^ = 4, and 

^ = 20. 

Th faine anfivered by Mr. Tho. Todd. 

Put Vx/ = ^, and V ^ = ir; then - = - , and jr == ^ r 

whence, by fubftitution, xy + - X *- = ^, and xy Y. y 

r2 r r Vrom. the fird of which we get y y = = , by 

' X X 

^fhc , c — 3i* , b — c 
the Tecond. Hence x = V -^ + ' ^^ 4" —^ = 4- 

ThcrJore^ = 5, ^= *cj, and tr = 4. 

The fame anf'wered by Mr, W. Enefer, 

X 

Let rff^=:tf ; then, by fub.lltuiion, rr-es 4- ^r x - = ^, 

2nd rrif^H-Tirix r ^.c : ^BYtaultiplyius thefe equations 
; vwwifc 
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. crofswife, we have 5r^ ^ hr* ^ cr'' = c, or (putting 

I 4- 7 = aw, and 4 = «)'•* — awr» = ji ; whence r =2 

Vin-^Vfi -r ^//^// = 5; and from thence ^ (= V "TXT^ 
= 4, and a (= rr) = ao. 

: Let - = X ; then will - — - , and the giten eejuairons 

will become etxx-^-ee x - = ^, 2nd ^^.vx — es x .v = f; 

h ^ c 

therefore ee = ^ —; — ^; whence i.\* — hx^ = 

y X -h I x^ — X t 

ex* +c; and, by reduction, x = V - + — yr h ■■ , ' 1 

= 5 ; hence « == 20, ar.d ^ =r 4. 

Mr. 7. 4^^, Mr. T. Barker, Mr. /i^. i^^vV, Mr. T. Boflon, 
^ Mr. v^. Brot^h, Mr. //«^>^ Bronvn^ Mr. 6\ Bromnbridge^ 

Mr. /?. Butler, Mr. /^. Cottam^ Mr. /. Eadon, Mr. J?. 6"//- 

A^//, Mr, fa^Hc^ning'way, Mr. E. Johnfou, Mr. /Tw. A7/rf- 
^2>;7, Mr. r: yj/^, Mr. /, Nlchds^ Mr..C7. i?r^^> Mr./r. 

Rlchat^fon, Mr. J/fx. /^otu^, Mr. IV^ Trott, l/ir. Hurland 
\Widd, and Mr. R,Toungt, likcwife anfwered the fame in a 

neat, concife manntrj by cqaations not exceeding a quadratic. 

* IV, Question 379 ahfwered ly Mr. W. Kingfton.- 

Let x= the rate of iriterefl:, and »cr 100: Then pcf Ward's 
theojrero, we have «r=r = prcfent worth 

X— 1 ;fIOx;^_j 

for xo years, and • =r=E=r == prcfent worth for 

' X — 1 x5°XX— I 

X '** — T X^® — I 

30 years; hence j^^ = ax — j^~, or ax*® — x5®= i; 

which, folved, g'vcs x = 1*049295 ; from which the required 
value of the annuity conies out 1594I. 13 s. 

The fame attfwered by Air. Hugh Brown. 
Let 72 be the amount of il. In one year; then, by the 
queftion and the do«flrinc of annuities, wc have 1 x — v^ 
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= ag_ ; V /23d _ a/e«>+ 1 = 0; which, divided \>^ 

*^ I JO 

5«o— I, gives ;2»o — /2'o — X =;o: \rhcoce i2=V^^^ 

= 1*049197, &c, and the pr€i€nt value fought =: xj^L 
X3S. oid. 

Anfwers to tliis queftion were likewifc received from Mr. 

J. Alii, Mr. J, Brooke, Mr. S, Bamfield, Mr. W, BevU, Mr. 

6*. uro'wnhndgej Mr. 7?. Butler, Mr. /F. Cottam^ Mr. /?. 

rCibbMJ, Mr. 71 ^k/s^.Mx. Jj$. Robinfon^ Sylvius^ and Mr* 

HarlandWiddi 

V. Que STi oh 3^0 afjfvjered hy Mr, J. Randies, TVtf^irr 
ef Mathematics at' ^cm^ /Vf Shropfbire. 

Let the two diagonals* JC snd D:G be bt£eded'iR jff and 
F: Thco, by the lath o£ »d of 
Simpfon's Geometry, JD* -^CD* T), 

= »>^5* +a\5Z)», and ^(7* -H 
'GC*z=:2 AB* + iBG*, and con- 

• fequently AD*+€D^+ AG* + 4^ -^1 \ N/r 

but Z>^ by hyp. is alfo bifc€bed by 
BF, and foifZ)* + BG^-zDT* 
-i-zBF* or aZ?Z)» + »^C7» = 
aDF^ +4BF* r whence, by equal^ 
flibfb'tution, AD* + CD* -bJG* 

2BFK ^^E,D. 

In the veryf.im€ manfler it was demon/lrated by Mir. 

Brown, Mr. Mo/i, Mr. IVatfin, and Mr. Tounge, Mr. 

' Cottam and "Mr. E/ieferproTcd ir by different methods. 

VI. Question 3^1 anfwered by Mr, J. Afh. 

Let A and ^ reprcfent the two ports^, a the diflance be- 
tween them = 85 miles, ;// and fi the fine and cofine of tne 
angle E B M <7 = the given ratio, and x = B'N= the dif- 
tance failed by one of the fliips; then v/x =: E N, nx = 
EB, and //.< = AM; whence a — ;rxz=: AE = SM, and 
mx'-'qx (which let =:px) = '5M and then p/rxx + tf^ — 
znax-i-nnxx-r^MN^, a minimum; which, put ia fluxions 

• and rcdiiced, gives x = TTTr = '44'3 ; whence AM^ 

pp -+• fin 

$z'/64,. and MN- {xhz ncweft diilance) = 5o'3xr. 

7c* 
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Ttejamtanfwerfd hy Mr. R. Ycunge, Teacher t>f Ma- 

J hematics ///Chcflcr. 

Construction. Suppofing the two courfcs lo interfcft 
in C^ lake 6'Z> to CB io the 
given ratio of* the celerity in JB 
AC to that in BC\ and having 
drawn BD^^itxdkQ AR perpen- 
dicular thereto ; make aJfo RN 
^parallel to AQ^ ami NM pa^ 
ralleltOy://e, Ibflialli^/anaiV JE. 
reprefent the required places of 
the two fhips when they are the J^ 
Dcarefl poflible.io each oth:r. 

Demonstration. From ?.ny-pbintr in BD^ draw r A 
and r/r, the Jauer.pa*allQl to AC% alfo dra;W nm parallel to 
Ar* By cariAtudlion and fiTiilar iriarxgles, Bn } nr {Avi) 
: : BC \ CD \ : the velc^ty in Bli velocity in A.C\ 
whence it is evident, -that nlSAvi are always contemporary 
pofitions: But Ar^ or its equalN/z/, is, evidently, the leaft 
poflible when Ar coincides with AR. or wiicn mn'='MN 
zzAR. ^E.D. 

Calculation. As 7 +4i^ 7 — 4i : : co-tang. i^ (11^ 

., CDB^CBD ' , ^nr,^ o 

xj') : tang. = 47031'; whence C B.D = 31^ 

jz',ABR=:iC'> i7\AR{=MN)=so'$o2,RN{=AM) 
= 91-79, and BA^zr 144-34. /K./r. R. 

Anfwers to the fame were likewifc received from Mr. 5, 
Savifield, MrJK Bevii, Mr. G. Bro<vonh ridge, Mr. A'. Butler^ 
Mr. T, Cottaviy Mr. W, EnefeVy Mr. R. Gibhovs^ Mr. E. 
<iallyait, Mr. E. Johtifon, Mr. W. Kin7jkn, Mr. J. Nichols. 
Mr. Ben. Thearle, and feveral others. 

yil. Quest. 382 anfwered by 'the Propofer^ Mr. Mofs. 

Jt is evident, that one fide A E of the required triangle 
AE D muff fall upon, or coin- 
ode xi'ith, one fide A B of the 
given <trianglc A BC% -for, if 
another equilateral triangle aed 
be defcribed about /^/i (7, near 
to the former^ the fide thereof 
{ne) will be greater than the fide 
AE of the former, because both 
the angles aAl^ and BEe being 
ottufe, B a will be greater than 
BA, and Be greater than BE^ 
and confequcntly ae {Ba + Be) 
greater than v^ii [BA+BE). 
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Now, all the three fides of (be trian^e ^£(7 beiag given, 
die angle B JC may be found : Then it will be as ihe s. E 
(io") : JC (li) •.: S..4CE {nd' — BJC) : AE; which 
quaniUv tas i!ie two £rft icrma are-pven) will be the icaft 
when lie"— BJC is the Icalt, that is, when BJC it that 
angle of the gi^ en triangle which is neareft (below) the angle 
of the c(]uilatcial one. In iheprcfcni cafe, the angje B/iC 
[oppofitt to the mean fide) biing j6" 46', yiE will be found 
j:''4)(, and the area of the tnangle 6743 fquare inche*. 

ii^.ir.R. 

A'v/r, An equilateral triangle, eonftimted on the longeft 
of 'he three p'en lines as s bafe, will be Icfs than that above 
(leteriuined -, but cannot h; liiid to be defcribed about the 
piven triangle (as the qocftion reqiitrts) fmce all the aogles 
ol the lattci are not lituaie in the lidcs of the former. 

Tiiis qticftion being wrong printed{by omifiion of the 
word eg'iilarrrn/) no aofwer 10 it, beCdes the propofer's, 
lu3bEeDrccti(ed. 

VIII- QjJESTiON 383 anfivered tij Mr. H. Watfon. . 

Let ff, ^, and '^ be the points of interfcQion of the three 
Hun lines %li%, 

and kt Cc be the 
line 10 which the 
lequiredlincLflhV 
is to be parallel ; 
m:ireovcr,letS7-be 
thsiideof afqiiarc, 
cqMnl in area to the 
refl-ingle which is 10 
1 coiitiiincd under 
t.. parts L,1/,M.V, 
of '.c faid tine. 

It is evident, that 
theproblem(ut,kfs' 

it be leftrair.ed by giving ST" too Nrge) will admit of fix 
snfwcrs, or dilTerem portions of the lin«.' L-V: Itut the de- 
termination of all thefe depends upon two cafes onlv. 

CaiSrnlihn ofCafi i. (No. 1.) Upon AB let a fcmicircle 
be dckribed, and at c crefl "he perpendicular r^, meeting 
tte circumference in/T; make /^Falfo perpendicular to B.? 
and cqrtjil to a-fourth proportional to Cc, cE, and ST- and, 
from 10 tbe center (7. draw ^/^'jtake OM-=OF, and 
lArougli M dr^w L A'^rallel to Cc, and the thing is done. 
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(i=£?;W» — 0^» = 0f» — &,^>) = ^f': And, by fimilat 

tmnglM. %j^:^ffl^\: %\\%\ therefore ;i7L X ^A^ : 
AM X 5^/ U^') ■■•■ Cc^ -BcXJc (cE^-j. But [by 
conltruaionl Cc' : c£' :: ST' ; j^/"'' ; whei.ce, by equi- 
litv, MLXMN: .■//"*:: i'T* : /^f ', and confequently 
ML-)C.MN ^Sf. ^E.D. 

Conjrunkii of CpP i. (No. i and i.) Draw 5* parallel 
10 CiT, meeiiog f^P in b; upon £f let afemicirde be dc- 
fcribed; »nd in f£',.perpendicuJar to Be, takee G a nreatt 
proportional between £i and Cc, and take cA'a fourth pro- 
portional ta cG,Bc, and ST": draw A'Draarallc! to B,/, 
cutting the circum fitenee of the ciicle in D, D-, alfi> draw 
DL perpendicular lo BA', and then draw ZTiJA^ parallel. 
to Cc. 

Demonfiralion. Bylirailsririangl«,_^'^; ff /'s^: J^; 
therefore t/lfX MN:BLY.fL{LD-'):\cCy.Bh (Vc'l 
:#f», But(bycoi)llr.)ff;' :/ic»:: ST' !cA'» (I.Z)'); 
whence, by equaluv, LMY.MNxtD' :: ST' : LD^; 
and coofequenily L'.IZ X MAr=ST'. ^£. Q. 

The fisth poriiton of LTV has the very fiime CDoflruflion. 
with the lirft; and lUe fourth and fiftii are determined like 
the lecond and third: But ihefe four, when ST'exceeds » 

certain limit, are impofTible. Befidts the two cafes above, 

there are other partreiik'.r ones; fiich as, when all the liiroe 
lines meet in a point, or wUea two of them are parallel, Stc. 
But thefc, being much caiier tlian the abovr, liecd not, t 
piefunie, he inlifted on. 

Mr iW«// feot a coQilruftion of riiis probism, very little 
different From the aboTe: 

•»• y« ihefis.M GE rend cE. 
IX. Question 384 anfmtred iy Mr. Rich. Gibbons. 

Cdijlruflhn. By the" firiir bearing and diltancc lay down 
the rigki-angled t^iao^ SJ^lK.Sa that 
M may rcprelent the lilacdi and S live . -^^ 
ftip, which, at the fecond obftrvntion, ' 
Tnuflbeintheeaft and weft line-AM-/: 
Produce SKm R; is ihst fC-it-^ X'Uf- 
and d^f^^' MR, in'U^bioh .tbcrjl«p:nuj[t 
be at the laft obrcrvation. MoreoTcr. ■ 
as the ^vea diltamJe* arriit the ratio br ' -^J" 
3C04.niakei.'7V=to£.SA'; aoddraw ..t- 
MO paialici- to KM, meftiina « /If in " 
'Lwh'c'> is 't>e (hip's true plact. From 
WriO' M.iii. Vol. U. t 1 
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this conftruftion (taking 51. = a8) the diftance LO^ run by 
the current in feven hours, is found to be i8*25> and its di- 
reaion(ArL(9) = 64*^58'. 

*T he fame afipwered by Mr, S. Bamficld. 

Let 5 be the place of the (hip at the firft obfervation, SN 
the meridian, iwthe ifland.and TlfA" a perpendicular to SN, 
&c. Then (per trig.) MK(—NP)= 36-937 and *yA'= 15-31; 
vhich, per log is but la; fay therefore 12: 15*3 1 : : 16 : 
ao-4i3 = AriV=;VfP = P^ (becaufe the angle /'6>;ii = 45**).. 
Hence 5iV = 35'7a3» LN {=2 3s'7^3 — »8) = 7'7a3t ani 
(?iV(= NP—OP) = 16-54. Hence, per trig. SO = 39-36 
=r the true didance failed, NLO = 64** 59* = the current's 
dire^ion, and LO^ 18*258 = the diftance run by the cur- 
rent in feven hour8> being at the rate of a'6o8 miles per hour. 
W.IV.R. 

In the fame manner it was anfv/ered by MefT. JJh, Bronvn, 
Br<ywnbridgei En^ety KingAon^ Miibourn, Mofs, Peart, 
ttobinfon^ Thearle, s.nd Wiaa. 

X. Question 385 anpwered by Mr, Harland Widd, 

(5/ Whitby. 

Let c = tang. io^ = ACB, y = JB^ and x = j^D \ then, 
by the queftion, f^xy^€D\ and (per 

trig.) V>V ''^''xi -— == tangent 7/, 

j^CD^MoVxyiiwy'-^xi^. — = , /'\ 

Vxy r I 

tang. i?6'Z>: Whence, by the known ^ \ 

theor. for the tangent of the fum of ^^ \ 

two angles, we have • , = c ; and /^s yi\ " vX ' 

therefore y = xv'trc- = rV^ Again, Z Zl.' — ---'^ ^ 

(per^Euc lid 47» 1.) \/"y;y -f- rix + ^ ^^ JJ B 
^xx—rxx-^rrxxi^^JC+BQzz . 

100; whence x=—==: .. = %9'%4i and v (=rx) 

= 57'3^ = >^^- 

Tl^tf /arfjs anjhjjere'd by Sylvius. 
Let the tang. JCB (70^^) = /; and in acb, fimilar to 

ACB, aflume cD = i, and aD = x; then will ab z: i 

x 

(per queft.) and confequently 2)3 = x = : But 

X X 

ah 



J,. QJ. E S T , O 



IT*), thiiis, — = 



383 
; whence 



'■^acD: From whidi the 
angle /.//) = 34' iS" io'j'and it will be ca -^ cb [i.hi(^m 
ofibefccants of thcfe two angles) : ,iC+ BC :: ac : JC 
^ jci"3»r5; whence ihc tcH are cafily found. 



rhcf^m 



mfniifrcd hy Mr. Henry Watfoa, 



■the pirpendfculars BE and 6f let fdJirtiien, per (Imilar 

'""«'"■ :Jc leg;; CO ;4f- f™™ «i.=»". " »- 

reAingles under ihe means of both proportions are e.]iial 
(perq'jeJh) wp have .V£ = 6T, and cor!"erjjently6"ff = ./r. 
But AF {CE) : DF :: AD: CD, u\d DF : BE t: .iD 
: AS : Therefore, by compofitlon, CE : BE :: JD' : 
AB-KCD : : ./Z)' : AD X AB X CD (= C/J"); 

whence jr^ = -jjjj. and confequently -f log. tang. ECU 

^^ ^°^' TR ~ ''*^" ~A~6^ ~ '"*'■ '*"^' °f -^ = s*° *®' ^^5 "■ 
Now, if in ^C prodoKd, there be taken CH = DC, and 
,!?,// be joined, In the triangle y?BW will be given the (iJe 
^// and all the angles; whence v/J = ;7'56, BC = A'i'^l> 
and //&'=: jfji. • 

Meffrs. ^j, Bamjield, Bnil, JJr'nvn, Cotlam, CUhm. 
lobnjan, Mncalf. Alof!, Peart, Todd, and IVidd alfo an- 
ifw^red the fame, in a coocife and elegant maoner. 



et B»», Ep, 



586 a„frv!red hj Mr. Willia 
Crdcf /ij 0«*f of Norfolk's 



n Cottam, 



. /?p, Dq, and /^«, {= 60, j^, »8, and 40) he 

denoted by m, p, q, and n, refpec- 
tivcIV; and let the radius of the 
fouota in = X : T hen (per figure) 

= AM'- — D//-) = ^m* — 

? +7^' ; whence a 




Now let TO, p, 7, fl, (= ?o, «», 38, 
and jD) = ffC, EC, DC, and (f^. rcfE 
4340=: (he area of i 

£-xx-\-Vqq~xx y.x + \'n 




'peflivdy, f 



CyV; wliich, Iblveil, gives .r = ij'irl4J : Htnce D£: 

7"^*/ /&«<■ an/ntriJ iji Mr. Hugh Brown. 
I mapiftfl ihui ibe ruKiu of ibe pcod muft be lij ^^ 

Ufihf, jtiCieoieriif tlir puuifJiJ^tid fGbeinvi 
i lo the fid« lil" llic rcilungie, and there be pot /ti 



d°'- 



iiid JD = t; ilisn will .y/-" = ^ 



- , anl 



isf// = =- -4 ; flora ttticiKe, and d« qoeltitn), 

^.•11 tbe clufe ///^ + ^ff ' - JC ) ha te tl»e two foHow 
Bg equations, — + -^ -* 



. Ji/ 



4^ 



, and xy ='4840 :=^. Let, bow, tJie Ktft eqnwloh 
iDuJiiplied by 4, antl — fubQitutMlilietein fotj', fbfliaK 



LOd coDfeqtienilY t 



71' : Pot .-f ^^'f-^'' -^. -»+^rf 
71* = ,(, ard ifie equation will ITsnd tlioI| 
- i; wbcDce K — V - 
c WwSi, and j-i^— = jo*ji4M. 

Much after ihc fame manner it was anrwcred by UefTn 

>#. BoTTifieU, Kingficn, mUtaarn. M^i, AieMj. IViJi^ 
and fome others,— Mr, O'Cavjiiah conftiufls thit probUr 
geometrically ; but, his demoalhaTiun beii>e romewhiU lanj 
we are obliged to omit the v-hole. Tor waoi of rouDU 

XII. Question 387 enj-oiirtd hy Mr. W. Bevjl. \ 

Lei Pand /f'Teprefenl the places of the two pillars, wlicj 

given heifiliis (40 aori bo] Jei be denoted by a and h, reJpf > 

tisily; ificn, foppofing u = the co-tan^eui of tlie fMii's_r 
iQiic, the lengiha of tl ' " 





Ifo.Jl. Qjr E S TIOH ! AH3 WERED. 

will be a-a and bv i Draw DH parallel to PW, and WE p 

pendicular to the two meridian lines 

WA and BPE, putting c = DH 

(=Pm = ioo,f=i~a, s = (it,s 
•45" = Elf'P = -^'^P. 2 = life of 

j41VC (=the fun's aiimuth from the 

ibuih), and a = its coline ; then GIf 

(= it> — aiO =/y, and/2 + /tt = 
■8ofinecf67/P= CUD: Therefore 

i/O' + i/C»—C//X^i?>; a cof; 

^H = GD'=ic'+/'v^—icsfvz 
— i/f/uB, a minimum i Eat />=-= — ,. 

j = -—, then 17+pv* — fz — ou, a minimum; let? and' 

(/=ihe fine and cofine of the latitude, a = the fine of the 
fun't declination,, and x and v the line a nd coUr.t of his alti- 

. tude, then we have g -\ — 7— V 1 j— [ — - 

X —■ ^" ■i- which, by reduflioir, (putting — dp + dq. 

— c — r, ee -y- dd r:_ i, and dd — nn = k) becomes 

fluKions and' reduced, gives %dp-\- nsa "i/h — x'- ■¥ xctix 

— Air + fnv*; wheBCc r := '39351)048 = fine of 13' ic' 41% 
the fun's al'iitudc ; and fiom" rheuct the time of the day is 
found jh. 17 m. 3 lie. in the afternoon.. 

The- fame an/ioered by Mr-. T. Moft. 
Eft J be the place of the fouthermoft pillar, and Ji char 
of the northermoft; and Juppofe ,J E aud Bf to be any 
cor.ttmpoary poiiiioos of the twu (ha- 
dows, taken as parallel: Then.ifyfC 
be made paralld to FE, it will be 
equal to.fS^and 6'^ likewif^ = iSF. 
■But ,^£I3 to UF as the height of the 
pillar J, is to that of the pillar B; 
whence .4G muft be to /IF., ia the 
conllani rstio of the difference of !h« 
■faid htights to the altitude of jhe pil- 
lar ai_-/: So that thepattiflCof the. 
point G will li- cxaflly Hmilar to ihat 
of I'he point E, and. is -moreover the 
wry fame as would be.defcribed bj . Jj^ 




'Jt6 Ladf Es" D> *R I E s. ISimp/on'] 17J 

le fliadow of an olyea ai ,^, wliofe height is the excefi 

e height of ihc pilUr at .'J Mbove ihc Fi'l'i* >t ^ : Whil 

U-ilh b-;ing_ ;in hypcrboU, fuppole 10 bt tis ceoier, M. 

]n //£J 6' produced Iti fall (lie pGipendicuIan Cilf and B\ 

iduciog B6' 10 meet I/! ia A. Their, y! B beings ic' 

f and (he angle I.I li = I B.f, we hi-^e .V/C= J?/) - i4i'4 

iver, from the fun's metidiio atiitudc, the leeaih 

. . rridioDiil fhdduw jV^ (fuppoliRg the height of the a 

\}c& 10 be 90) is given = ic'Ajti : Ana [by an. 467 of Sin 

^ ion's Fluxions) it will be as, iherc^angle of the Ijoes oft 

■'fun's altitude at noon and dei^relGoD *i midnight, is 10 t 

TteSangle of the radijs acd the (ine of twice the fun's dec 

KHation, fo is (10) the height of the objefi projcAitig the ill 

to (64"oji) the traniVerfeaxisofihe dtlcribedhypel 

; Alfo, ss the fqiiare root of ilie former of the W 

, . iigles, is to the caline of the fun's declination, fo is il 

wight of the objeft, to (j8'4oi) llic femi-eonjugate axis 

' hyperbola. Put now « (= jiojfi) ;= //, J = sl'40 

= 98-7:18) = 0/, and i/(=i4i"4») =-tf/; and let 0, 

iz. Then, by the propeiiy of the hypertioh, MG 



l</aa^z- 



= iVzz~t,SBdMN: 



bb 



[£nce il is evident that £ G, to be the fhortelt pofUbte, tnu 
I right ang'es) : Hence, bEcaufe 



MJV 
'^ MG " 



d ' t/zi. — \ bd ■ bd d 

il Dumb, becooie* ==oi8i3j+ff46oj»2[ whcni 

Vzs — 1 
B = i'j6xc4; OM (= as) =: jo-oi; AM=.rs'(^\ M 
"= J V tang, whofe fecant is 3) = 46'-8j; and the antf 
i.^G (= the fun's azimuth frotn the north) = Sii»i6' ij? 
hich the tetiuned time is found to be jh. a6 ni. j8fe 

'f he fiiJutioQ by Mr. 7". Pwr / is both concift and clcgan 

~ indeed, is every tiling fctit us by this author. 

\ Xin. QwEsiioH 388 atif^creib^ Mr. E. Rollinfoa 

n ntder to give a genersl fahnion to this problem, U wl 

le ptikper to pitwife tbe'fuUowing ■' 



&c. = - 



; •whereia m it eenfitnt, and p, q, r, %, ^g. 



variable i Ihtji, iflhcjum of all the quanlHiei p, q, r, t, <bc. 
be deisatei by ^, the Jum iff all their rellangles h B, tbt 
fitm of all their fr.lid, by C, <3c. 1 fay, thai 

• ^^^ — Tw:^: ^°''' ^^ '^'"8 



the fluent, we have hyp. log. 



X — tu-^p I — ml, 

+, &c. = hyp. log. 7—; and coofequently -— 




= ^ !by fubttitutiog the value of ^) : But, by 



X j> + 7 + r, &c. + w X iJj -I- pr, &c. = I + m^A + 

niB+iii^C, &c. &c. Hence our equation becomes x ~ 



, the ^ren equation will beconif 



91 



,&C,=: 



J and the value of x 



Now, 10 apply this to itie qaefiion propofed, let the art* 
P, ^, fl, SJl". and th«r tangents p. 7^ *-, ^c. Ue cDDliiiered 

as in a flowing ll^tc; and let x be the required uogentc£ 

P '\- ^^ It, Sic Then, it being known ibai /^ = 



^H L A D I B s' D I A R I E S. £S/hjp/o»2 175S' 

• • • 

^=: 2 — , Sec' we- thence hare — ~ 1 ? — ^ + 

' f ■ X 

- — : ,. &c. = •^-' ; and confequcntly x ==- 

y^— 6*+^— (7 + y, Sec. u t. J- II 4 

i^B-^D^t -^h SlV ^y^^«P'"?cediag corollary; ^ 

being.the fum of all the tangents p, q, r, /, &c. B the fum 
of all their redangles, Cxht ium of ail their folids, &c. &c. 
1V.JV.R. 

Corollary. If aD the arcs P, J^ /?, Sec. are equal, and 
their number be denoted by n ; then will ji =z »/>, B =: 

«. p^% Lznn, ■, />', &c. and therefore X = 



n — 1 n — 4 ; n — i n^ — a «>-3 n — a 
np—n. .- — p^-^n, . — ■■ — .- . ^^*,&c. 



a' a 3 4 ^ 

The fatneanpwered hy Mr. W. Beyil. 

It is proved, by the writers on trijgonoinetry, that fbe 
tangent of the fum of tivo arcs {the radius being unity) is 
^qtialio the fum of the tangents of thoje, arcs, divided by^ the 
excefs of the fquare of the tadius ahove their reSlangle or 
produ6l. 

Hence the tang, of P + P will be ^: and, if P+j^ 

I — pq ^^ 

be confidered as one arc, then the tangent of P-+-^-+-/t will,- 

by the fame rule, be = * " ^^ = P. &9 + r-Pir , 
' pr-^qr i — pq-^pr — qr 

i-~:j^q^ J. 

After ihe fame manner the tangent of P'+J^+TJ+i is 

found to be = ^'^!'^^t'~/^''~^^;~^'''.ir/''' ' 

T^pq—pr — ps-^qr — q^s-^rs+pgrs 
And thus, by carrying on the procefs a ftep or two farther, 
the law of continuation will appear manifefi; being fucb, 
that, if the fum of all the given tangents be denoted by J, 

' the fiim of alf their redtangles by By the fum of all- their 
folids by 6*, &c. then will the tangent of the fum of all the 

. . , J^C^.R --G, &c> .. •. ... 

arcs be i_ ^ + /) _^; &c,- 

• In this laft manner it was anfwered Iikewifeiy Wr^Nugh 

Brown, Mr. C, Burgas ^ Mr. T. Mofs, Mr. Harland JVidd, 

and'fomQ others. XIV* Que s- 



1to.su 



Let R and /-be the frmi-diameters of ihe orbits of the caith 
and moon, j-*and/>ihe periodic timta in thofc orbits, S and 
J (lie fun's mc&n apparent ftmi-diameier and moon's peso 
horizontal parailas, and N and n any two numbers in the 
reijuired ratio of iLe denfities of tbs Ian and cartb, refpec- 
tivdy. Then, the real femi-diameiers of the fiio and eanh 
being ia the rati o of RSiorj, their niafTes will bezi R'S' 
X-V: r'j' X II i and confequenily tlieir forces, al ibc 

diiiancesfiandr.as — ^,— : ~^. ot as RS'N: rs'tn. 
flut thefc (by the laws of central forces) are alfo as'pT, : ~; 
therefore, bv dividing the antecedents of thefe equal rat'.-s 
by RS\ and the confequents by r/', we have a N : n 



wbicb, in number 



(taking P ^ 365 d. jh. 49m. p 

sis. and J = 57 m. ij^s.) will coim; am « j i" » yj?. "i" 

die ratio of Uk denlitT ef the Iud to tliai of tlie earth. 

Jr.W.R. 

XV. QoEJTioM 390 tinf'wcred iy Mr. J. Morland. 

Canpuahn. In any nEhi 'ice -rfT/ fel off SA, SB, and 
jSC", equal to tbe three gires lon- 
gitudes of [he moon from the fun ; 
and make AD, BE, and CF per- 
pendicular to A I, fo as 10 exprcfs 
ihepvtn latirudei corrcfponilinE: 
Then, through tlie three points 
D,E,»TtdF,\t\. the circumference 
of a circle be defcribed ; and from 
the center ihcrtDf. ihreugli iS, 
draw the radius CP, and upon A! let fall the perpendicular 
P^: So fliall SP be the diltance of tlie two centers, at the 
lime of the greaieft obfcuration, and 5^ the required dif- 
ference of longitudes at that lime. Far, (Ince the circum- 
ference of the circle thusdcfcribed. coincides with the real 
curve (whuever it is) in three points (O, E, F) which are 
but at a fmall diftance Ironi one unotlter, it tnuft necelTBiily 
have nearly the Qitac degree of curvature, and therefore 
likewifecoincidewiihiiintheiniermcdiatefpices.tery near. 
To derive the numerical folution from this conftrufliai ' " 




OTH. mI- 



Ladies' Di-IR|bj. ^Sim?faa1 l7Si 
iht (hereto; aJfo let f'f/C and EGB be produced ti 
■t the diameter LL, at right uigln> in 7" and R. 
iPut DO\JB)=a,r>!i (■!C) = b,Ea{BE — AD)-=^ei 

tf the properly of ibe circle, 67)yCA:=6£xTSff+&^ 
^d ffPxHK^ lfF>. inr + H f; that is, axiT 

7 , nnd J X 1 V — /^ = i/x J I -1- 1/: Whenue x U Fbund^ 



4--(^- 



-, 3ni3 J = 



xhh-hdii — dxiM+i) 



c!i values, ihofe of Ofir((5P), 01, OS, PS. S^ 

«il! all become known — As lO the rime Bnfwerii 

..... ._, any oihcr] given value of -^^. ii is bed dete^ 

nined from tlie comnion tneiliod of interpoliting \>^ dif 
jjrtoces : According lo which, the two given ioten-als eoi 
reffHjr.ding [o JB dndBC bdne denoted by p and <?. tl 
requited in let val, between Uie poTitioni^andihcfirft poGiii 

" "" " ;Ld3. 



_ phh — //aj K //ig_4- qj — 



^, will be rcprefeoced by 

M. de Caille's AUronomy, p. 6a) 
The propofer refolyes this problem by means oFapai 
'' irve defcribcd through three given points; And " 

^ , 'That, if the enuatioti _vv =jr+^*+ '(>''* were, 

[•■(le affiimeii for the general refatbn of the latitude {f)' 

r the diiTerence of longiivide (x), the refult would come ly 

rhiore heat and fimplc than from any curve of the parabol 

:* kind:' lint adds, ' that this laft method is not general, tcii 

'* only applicable when the moon has a conlTderahle latltu< 

"^uring the whole time of the eclipfe; lince the alTumi 

equatmn (which anfwers to aneilipfisorbyperboUjbecoin 

'mpoflik on the moon's paiTing from one tide of the ectipl 

:o the other.* He obferves farther, ' That the conclufiot 

Eiaccorditm to cither of the above methods, will feldom '• 

"ound to diffi.T by more than one rainme in time from tbo 

jririBg from ^he common wsyof computition.' Which li 

e thsrcfore iliinks may be ufed as (bfticiently near, tilt tl 

^eoryof the moon's motioo is known to a greater degree 

'l Mr. Uarland IVidJitat a ftlution to this problem. 
W^pRiiK (^v &tTi on ■tirf'uercd iy ihe Prtfaftr. 

' Suppofing Cc and /./ ,10 be the lengths, and AD and fl 
fthe femi-bfeadths of two adjacent pl^ia (or ((.irlings), let £ 






No. 5*. QjJ ESTiONS Answered. 

pinging upon the furfacc CD in H\ c 
alfo let HM be a tangent at H^ 
interfedling JC produced in M, 

Call JC, a.'. AD, b; CE, <r; . 
CO, x; and GH^yy and let the . 
tangents of the anglis £(7Z> and *" 
/i'DC (to the radius i) be denoted 









• •»•• «■«» 



by p and ^ refpeftively. The cele- ^ ' , 

rity wherewith the Itream pafTes x^/yi j > 

any fedtion HR being inverfely as C*^^ j.™^ -.*,*.- 

the breadth,, the velocity of the I/. ''^ 

particle afting at /f^will ther^efore ji£ 

be as , and its force (by'rae- 




chanics) at% 



— y"^ ywif* 



.yy 



c—y 



rr ; ' which, 



xx-jryy 



7-: for the fluxion of the 



drawn into jr, gives X 

^^^ xx'\'yy 
rcflftance uponCy?. But (by aft. 408 of Simpfon's Fluxions) 
it appears that,, if S be afliimed to denote any. quantity 
expr effed in te nmof j^ and given coefficients, the fluent of 
^■^ , • ']tt 

S X—l — -■ — (correfpOndirtg to amy given value of x) 



^y 



xn-i 



will be a max. or min. when the r elation of x arid y is fuch 

Sx yx'x 4.*vlJ''"*' 
* 4 » — I 

T 
C — y 

y^ ' . I 



that the value o^ ^^ ^ ^ -^'^^ 

y 

fame. Therefore, .-by transforming our. fluxion. 



is every-where th^ 



XX 



-rr, to 

yy "^""-^ 



• • * * ) — — I 

xx+yy^ 



,— 3 



and then comparing 



• • 



it with that above, we ihall get 



xy3 



= //, 



^ xx-^yjV- 
(a conftant quantity). In order to tlie refolution of this 

equation, put x:=:vy (v being the .tang, of the angle AiHG) 
then, by fubftitution, &c. X rr=-^; and con- 

-: Which, in fluxi^ma, gives 



fequently dxc — y = = 



c 

V 



1 4-vvl 
— «> = %» , and </v;'^ i/x) = — -7 .--- ; whereof 



[ -tbt corrcaed fluent will ba dx- 



±}PP i+jft 

Tollinli/,late^=C!: in which circutnOaooe, v batiS= 
eqiiaiion — — X , ■ = d becomes 



^/; whieTi valHel]einefubflitutedfor./,oitrtwo c<iin>iio 'ii 
T propet rechi^ftion, will btconigji •=c — '^^'*^-- ''- , 



Th«fc equaiions gire ihe general lelatioa of x,y, and v 
Tmt to npplyiheni toaiiypiriiciihr cafe propofed, lomcttifn) 
I iiirilitt r<mains in be done, lince ilie ffalue of^ [the tangot 
|«filieangl*ffCV] is not given, but miill be foiind from ih< 
•.vn vAaes ofCEfC.!, and j^O. In order to this, fug 
H ta coincide wiiii D; then, j; becoming:=ff, _f^ J 
J, if theic values be Aibfliiiiicd in v Lie aforg faid egiia- 

j.weflialt, after diteredHflion, haw -z^:==r- = ' 






-^, and tliq) p : 

I which cquaiions the v.ilues of p and ? may be found'i 

s, for example, if ii be rnppofcd^i*, i = j, and i 

... fi will come out = i, and 7 33 5 ; So ihat the ai 

erf andvi'iJf ire here 6j" iS' and'Ti^ J4', i-efpcttivi 

f Corollary. If c be fuppofisl exceeding great, or, w 

""mee to the fame, if every patiide wf the flwd if" 

h ihe fame velocity, then ■—_ will vanifli, and the cquationl 



- will hec 



=p; therelbre the sn^eCffJ being erery: 
6£)witl, in-thiscHfe, become a li^ line' 

appears, that ihc let I?F i* in tcCi^ft ' 
'S, the greater niiift be the cucvature ofthe fu"' 
' ■ h the water afls. 



e furfa{:e upot 



jTV'/j' iiMj- f/;e aafj It^utji/ulhi received. 



?,mifj 






. .^ 



